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V.—THE LOFFODEN FISHERY IN 1880.* 


By Lieut. NIELS JUEL. 


The following report concerning the Loffoden fishery in 1880 was pre- 
pared for His Majesty the King, by Niels Juel, first lieutenant in the 
navy, chief inspector of that fishery: 

The work of inspection continued from January 16 to April 14, over 
the region from Loffodento Guldvigen. The force consisted of 8 officers, 
1 inferior officer, 2 mates, 3 foremen, 21 seamen, and 1 cook. Its dis- 
tribution is shown in the annexed Table I. The time of its arrival at 
Loffoden was as follows: January 16, the chief inspector and 2 men. 
January 18,1 officer and 4 men. January 25, 3 officers and 20 men. 
February 1, 7 officers and all the men. February 3, the entire inspec- 
tion force. 

Since, at the close of the month of January this year, fewer boats 
than usual had arrived, only 1,800 against 3,100 in 1879, and 2,200 in 
1878, no serious detriment followed from the small inspecting force at the 
beginning of the fishery. The inspecting party was not ordered to meet 
earlier simply because of the scantiness of the appropriation. It will 
at the same time be unfortunate if such an arrangement be established 
as a rule; the fact that there was no further injury to the preservation 
of order or the service in general this year was simply because of the 
circumstance that from the 20th of January to the end of the month 
there were only three days in which the weather allowed the fishermen 
to cross West Fjord. Because of the steamer’s schedule, the chief in- 
spector, together with the officers and men, departed on the 13th of 
April, with the exception of one officer, who remained at stations in 
Flakstad until the inspection closed at midnight on the 14th. The offi- 
cers were employed on the average seventy-eight days, and the men 
eighty-six, or, if the traveling-days be excluded, seventy-nine days. The 
pay of the inspecting force amounted to 140 crowns ($37.52) daily. The 
average combined pay of the officers was 624 crowns ($167.23), and of 
the crew 185 crowns ($49.58). 


* Fra Opsynschefen ved Lofotfiskeriet. Lofotfiskeriet, 1880. Kristiania. Trykt hos Chr. 
Schibsted. Translated by TARLETON H. BEAN. 

NotEr.—It will be observed that the totals in some of the statistical tables cannot 
be obtained by adding their component parts. Whether this is due to omissions of 
minor details or to typographical errors cannot now be determined, and the original 
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In the report of last year, pages 5 to 9, as well as in the estimate for 
1881, } set forth strongly the necessity of an increased appropriation, 
'  ecause the inspection force is at present inadequate for the 
‘ocreased labor of late years, partly because the wages are too 
fe .olutely as well as relatively to the requirements which ought to 
-ovnd in the personnel of the inspection, and in part because many 
expenses, such as hoisting signals, placing beacons, lodging for the men, 
together with printing the report, amounted to nota little. I cannot 
sufficiently insist upon it that the claim which has been made for an 
increased appropriation has not been called forth by a desire to make 
the inspection more absolutely effective, but itis based upon the neces- 
sity of taking such measures as will prevent its retrograding as an insti- 
tution, and it is doing this now, because the increased number of people 
and the exigencies of the times demand a larger force as well as increased 
capability and activity in it. From Table II it will be seen that while 
the proportion between the inspecting force and the total number of fish- 
ermen, mariners, and other tradesmen was, from 1861 to 1862, as 1 to 500, 
it was in 1880 as 1 to 840. 

Under the last two heads are given the cost of the inspection, which 
has always been set forth as so considerable, deducting what was paid 
into the treasury in the shape of fines or for telegrams. Herefrom it 
will be seen that this has been from .82 to 1.33 crowns (22 cents to 36 
cents) for each adult male who has been present during the fishing. 
If one compares the expenses of the inspection with the other expenses 
during the fishery he will find out that last year the loss of implements 
was 83 times as great as the cost of inspection; the cost of bait was 10 
times as great as the cost of inspection; the wear and tear of skin- 
clothing was 10 times as great as the cost of inspection; the wear and 
tear of bed-clothing was twice as great as the cost of inspection. 

If we remember that the inspection, whose operations include vessels 
in Loffoden, together with the mercantile class in many parts of the coun- 
try, never costs one-half as much as the wear and tear of the fishermen’s 
bed-clothing may be estimated at, the sum of 23,000 crowns ($6,164) 
seems insignificant. In comparison with the duties its cost was nearly 
the same as the import duties upon the sugar and coffee which were con- 
sumed during the fishing, and a couple of thousand crowns ($536) less 
than the duties upon fish imported. 

Some have thought that the inspecting party might facilitate its 
work by associating with it a voluntary inspection by the people simi- 
lar to that established at Séndmire by a law of June 6, 1878. The chief 
duty of this inspection shall, according to law, consist in ‘seeking by 
injunction and warning to prevent as far as possible” violation of law 
at sea. How far the public morals will be improved hereby is, however, 
doubtful, for it is not through ignorance or lack of warning that offenses 
are committed at sea, but because the fisherman knows that itis extremely 
difficult to get full proof of them. Even if information to the police be 
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made a duty of citizenship it still lacks the great essential to its prom- 
ised utility, namely, the ability to procure conclusive proof; for this as 
a rule can be brought by the injured party alone, and often not by him. 
a thing of which the police records can furnish abundant examples. 1 
cannot see that an inspection by the people, that is to say, organized 
in the manner proposed, can make any change in the existing state of 
things, because there is now just as little want of injunction and warn- 
ing as of announcements. On the contrary, the result of it will proba- 
bly be that when either a single trade or people from a particular dis- 
trict are present in a large majority in most of the stations they will 
tyrannize over those more weakly represented. So far as I have learned, 
the plan is based upon an opinion of certain people, but L think that 
where such is found it involves the idea of self-management, while in the 
legal method is found no trace of such an idea beyond the formal con- 
dition that there shall be a choice. 

The inspection imposed in all 152 fines. The nature of the offenses is 
set forth in the annexed table III, which also contains a statement of 
the fines imposed by the inspection during the last five years. The 
number of fines this year is somewhat smaller than that of last year. 
The diminution occurs especially in transgressions of section 10, which 
is because of the fact that the fines were all imposed for individual in- 
fractions of one portion of that section; also in transgressions of sec- 
tion 11, which is for the reason that there was only one fishing-sea, and 
its limits were better known than last year when this division first took 
place. 

The matter of making arrests (page 13 in the report for 1879) and of 
authority for sending vagrants to a house of correction (same report, 
pages 74 and 75) will probably be decided in the course of the year. 


TABLE III. 
Number of fines received or imposed. 
Offenses. See Fe HT ———— 
1876. | 1877. | 1878, | 1879. | 1880. 
| | (easel 

Hines total! lech a4 ob BL ed ein eee, Lee 334| *197| 188 182 152 

These consisted of: | he 
For disturbing the peace, § 6 ...--...--.-.-..-----.--- ee 17 24 36 25 32 
For breaking the harbor regulations, aH [rebores—becceice jpobacssr 58) 5 1 4 
For fishing without boat-marks, Sc Siete 9 2 6 2 3 
For fishing too early or too late, 10 sense 213 104 | 55 99 65 
For setting in unlawful waters, § 11.............---..--- 10 25 35 25 8 
Hor sabbath! PrOMKIN Oy SL! eee one cioin wa 2s snicfewn es visin se cleiee| eins ofeinre 1) 3 oes, Ste Se 
For throwing out ballast, § 13 -........... Banepa as see aeen | cee aera Maas ere 1 | ecees 1 
For sailing in epite Of warning (§i15).- 5 facie cass sae aces 1 1 |... 2 oe eternal eters 
Korimproper: clearance, $16) 1.25.5. c0c0.--S-sbc nse eee eee 16 7 | 19 11 8 
For sailing on a holiday, pl Oe sce tases s Aone seme tees 8 3 15 2 1 
For improper treatment of rescued gear..............--- Ves ees | 3 1 ul 
For violation of health regulations ..............--...--- 31 Py Pet re 4 1 
Kor mnlawiul sale'of whisky co. .-c.6=c-- so ccsmjceceercciwe 13 16 3 6 16 
For unlawful sale of beer and wine..............--...-.. 12 it 5 3 11 
For unlawful sale of other articles .................-.--- 2 2 5 3 1 
Fines received by amicable arrangement in private matters. iegeie ee | 20! 20 13 
Private matters otherwise treated, which are on the record - 162 252 257 428 368 


os Includes; for | shooting eider duck, 6. 
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The fines amounted to 2,224 crowns ($596.03), of which 1,126 ($301.77) 
fell to the state treasury, 549 ($147.13) to various local treasuries, and 
549 ($147.13) to the inspecting force as their share. 

By amicable adjustment in private affairs were received 13 fines, 
amounting in all to 144 crowns ($32.59), of which 66 ($17.69) went to 
the poor-fund, 2 ($0.54) to the reading-room in Stamsund, and 76 ($20.37) 
to the projected reading-room in Henningsver. 

The inspecting force investigated and put on the register 188 private 
cases concerning fishery business exclusively and also 180 other private 
disputes, 

Law Candidate Marcus Hegge Parelius, an attorney of the superior 
court, acted as judge extraordinary. The number of cases for this year 
and the four immediately preceding it is stated in table [IV below : 


TABLE IV. 
Cases managed by the judges. 
Cases eee 
| | 
1876. 1877. | 1878. | 1879 | 1880. 
| | 
ees oh aed ~ z | = 
PRO tae ere se ania) a eels aieletal i= lnicloieleiela fw esaieeeecicce tenn. 33 28 | 29 35 | 49 
Ot these were: ay eT aie et eats Tht Sa eee 
EATEN A tLONIS Sete al stelle clele =e nities sin cle icialsicisjelsiee a slawieisrex'ais 16 19 | 15 21 | 18 
TPT) 508) GE Seance en Adot a4 ces one sense as soc ane eooSncochceeos 15 4 9 5 17 
MEclArAnIONS ee s= ac -eccise oe tots ce seiceslscciasseccsceemate|cacmaces 1 2 3 3 
SSL OLES USS eee ee ena e ye ceieoe eine celaticktsinleiaain ecco eam imellica anctotaye ZF lciew semis 1 | 2 
HIXEC ILO S eee hte ence tis talcine wale = otic mts Oe eeictc chicos soe se 7 Yad ei a ES a SO bee a 2 
RaxvCagest ss. csrs=5-\s ess Lista cigs ate fe ele clnisnicseiel> sieislsiafoe| a's cers cine 1 2 3 | 2 
Private disputes -.--...-..-----. 22-22 +ee eee ence one ceeeen|--------| 1, 1 2 | 5 
Number of cases relating to: or | Sy ig alee 
LG Pe ee ee as tesla cite Sees Jaca a's Se,sie eeibe haloes cases 12 il 10 9 | 13 
IMR TG oes DE ba Soedadogcuebsaeed anoscendeEoBooogeoanoscd) BaeeErse 1 1 (9 | Be saooe A 
Concealing goods'found .--=.8:).-.2sc0ccsb--osnsscase nace] 2 | 1 2 3 | Maat 
Chapter)18 of criminal laws ..5.-..:--.-.-2.cteccsececsce |----e02- 2 De. Fagen soe ecsee 
Otherienimes reer tence a syst sa acter ele sof = ee ae = | 2 | 4 | 1 5 5 


Of the five examinations included under “ other offenses,” four related 
to assault and one to opening letters. Of the examinations, 9 were de- 
cided and the rest closed. Of the police cases, three were adjudged and 
the rest settled after the fine was agreed upon. Two police cases were 
transferred for treatment outside the inspection district, since the par- 
ties concerned left before the judge found time to dispose of the cases. 
Of the cases before the special court, four were decided and one was 
settled after legal adjustment. Eleven public cases announced for the 
associate judge were sent to the superior court because time did not 
allow their treatment during the fishing season. Of these, seven related 
to theft and four to fraud. Of eight old cases which were sent from the 
superior court for continuation, time allowed the disposal of only one. 

From the above it will be seen that the judge has disposed of more 
than one-half as many cases as the average of the four preceding years, 
four times as many as the average from 1872 to 1875 (see report for 1879, 
page 14), also nearly one-half as many as the two judges combined from 
1860 to 1871. Highteen examinations and two police cases, for lack of 
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time to dispose of them during the fishing, were sent over to the common 
court, to which, for the same reason, a not inconsiderable number of 
special-court cases were referred. The management of the examinations 
by the common court will cost much more to the public treasury than 
by the associate judge; the chief inspector for two years has proposed 
to act on the budget, and during the fishing this vear applied for it. On 
account of these increased expenses for the criminal fund the superior 
magistrate in the district of Nordland, so far as I know, has undertaken 
to obtain, through the department of justice, the necessary judicial 
assistance during the fishery. If such help can be had in this way it 
will be unnecessary to apply for any associate judge until the fishing 
begins. In the contrary event I cannot sufficiently emphasize the neces- 
sity of appointing such a one as soon as the number of cases demands 
it, although there is no license. } 

A. J. Sand, director of inspection in the district of Skroven and 
Ostnesfjord, brought, as physicians, O. Ch. Chr. Eger, district physician 
in Vaagen and the rest of the districts of Svolver, Vaagen, and Hopen, 
U. F. M. Poppe, of the medical corps of Henningsveer district, Medical 
Candidate H. Kjlesberg of the Ure and Stamsund districts, D. F. Sechu- 
macher, district physician in Buksnes in the district of Balstad, and 
H. Ommundsen, district physician of Flakstad and its dependencies. 
From March 20 Medical Candidate E. Rode took charge for a week of the 
medical inspection in Svolveer district, and later of Hopen district also. 
From February 23 Ch. A. Selleg, district physician in Ofoten, took 
charge of the medical inspection in Veré and Rost. 

The table below shows the number of sick treated in the different 
medical districts : 


Sick treated. 


Medical district. Of these are— 


Total. mie 
nthe in- 
firmary. Dead 
| 

PKTOVEN sso se bce conde seats Seen reek oe tots cams aceinen ae len weniciacatas ooeineins 294 | 18 3 
SV OlVOE ss ¢ dans Soins SA ae eeae ce cee ee ne ems cee sien ioe nate Slee elem i Saree inrels 63.1. <q aeretesee 
WEE Han) cedee peed adocasoecions scconc rest cE bad dococrssas SSeS hhn seas | 856 127 9 
PGT SV EBT ye ey tee no eo aaate ee siete meet actrees aan tae alae pee elon 1, 732 85 {i 
SPAM Ob eee oisencaatr a Sueno dstee ee onsen eee cme cte anos ties ce maces ac reitettes 414 80 6 
IBilatadinee. veces. c5 shkw sober steerer be cwe tos suc teeeca tee epee meece es 355 52 5 
JEW ERLE, 7 ee ee SS Oe io BAe Sac ac nid Gaenicode bac DaaSOba TA aoe eAR age 392 13 1 


The number of patients in proportion to the fishermen, seamen, 
and other tradesmen present was larger than in any of the four preced- 
ing years, namely, 13.5 per cent. The number of cases of diarrhea, 
chills and fever was greater than usual. The cases of chills may possibly 
in part be attributed to the want of proper house-room, since, on account 
of the overcrowding in many places, it was necessary to house the in- 
coming fishermen in lofts and cow-houses (even pig-pens and summer 
cow-pens were not refused). The diarrhoea indeed had its origin partly 
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in the same condition, partly also in the want of suitable drinking-water. 
Of exanthematous typhus 2 cases occurred, and of typhoid fever 77, 
of which 8 ended fatally. There were 54 cases of inflammation of the 
lungs, with 5 deaths. The other causes of death were: Incarcerated 
hernia, 4; paralysis of the brain, 3; inflammation of the brain, 2; acute 
diarrhcea,2; dropsy, 2; epidemic cerebro-spinal-meningitis, 1; rheumatic 
fever, 1; twisting of the gut, 1; senile inflammation, 1; and gangrene 1. 

The table following shows the number of cases of nervous fever and 
lung-inflammation treated at the Loffoden fishery since 1860. Through 
the generosity of the medical office the returns are now complete for the 
whole time, and they are here given entire. 


| ] i 
Totals. | Totals. 
woe Neevo Inflamma- Year. Nervous | J2flamma- | 
fe ze Ble tion of the | Deaths. | favor tion of the | Deaths. 
ever: _lungs. . lungs. | 
= | | —— 
IRGOL SER Seeks 2 21 19 13 LP ee ae 23 12 4 
TEfi3 leeocOan eae ORE 12 20 23 Wi Ste asassces= oe 18 10 
MS62E ea tio Poses oe 16 31 15 AST4 tease acste 146 17 13 
1 eSobe SSScaeer 122 57 23 IS So esoore oe 56 18) + | |pseenpiceme 
If it be as ae 102 34 15 ASTGS 2 S222. 22-2 28 140 46 
Ike Seas See erie 83 19 9 NOT T cise sina nine 6 38 9 
SG Grae cea ase 26 16 13 NETS oes ee beet 8 51 17 
a boCy (one Sa ee 59 33 19 ab y(t ee eee 55 38 15 
Ibe ee 106 24 14 || 1880.------ 2-2 =. 72 54 31 
USB O Foe es saice sien 88 11 17 | —— 
ASTO eee narisccee is 69 28 4 | Average ....- GceSaAssdd He Aceotcaciee 15. 9 
IC yA Re Saeeae perce 47 | 14 9 | | 
HT | 
*3 cases of variola. 16 cases of exanthemata. t1 case of exanthema. 


Thus disease has claimed an average of 16 yearly, or 68.7 in 100,000, 
while the sea and accidents have taken off 254, or 110 in 100,000. Of 
deaths there have occurred also during the Loffoden fishery through dis- 
ease 1 for about every 1,500 of the population, through shipwreck 1 for 
every 900 men. Judging from statistics also, we must be prepared next 
year for a greater number of cases of nervous fever. 

Venereal disease has increased, not only in the number of cases, but 
also in proportion to the fishing population. The inspection seeks in 
this matter, as far as possible, by controlling it, to prevent the spread of 
the plague, and next year it will also institute legal proceedings against 
any one who, being known to have this disease, communicates it to 
another. 

The prevailing diseases have been: 


Gaibarnh Of the air-Passages. ..... 2.25. 2c ve ees eee ec ce os gata? 48L 
cher aente.catarrhal affections .. .- 2.x). sats oases cas ws o's std cad YEO 
POET Ay Py 2 etow eS at | hh) Sates WE Mas hs ets oe ST 450 
earl aleiaand ‘CHTONIC SAStritis, ; .,..0 2. s -(je 2 <iwsise Haws oe de eds ose’ 346 
SAU) CLIENT CIT) 6 a a ee Get A a eA 289 
Wounds (vulnera)........-. Se Sate ey CE Bene NON ey Oa - 226 
REO CN Srey IE choca in MPD ales Soe coin dalard, sovenene eh geal 208 
“TELL GY SE) Pep Sak E USS te a eS CR ate tale Sy een 182 


PRIOR MPeMTMEMMOIIGTM ie leh N.S te ee i br oe Me 148 
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INGTVOUS GISOTAGES . eo Oe oe eae eit ae 143 
Os) aOSCESSOS” “Ze da ciate - vielac ee Dodi gvecee peeks. aes se 139 
ETaISeS ANG SPFAMs ss. kes. LYE YRS U een ss 2 Ml. 131 
Senile mlanmaviow 22.0. Feels US ek 2b eae 74 

A 502 Pier gk OF Sees Ota Op ROUT SNES EN oy erat SE ET PRI 3, 033 


Or three-fourths of all the sick treated: 

Table V below shows the proportion, for the last five years, which the 
prevailing diseases have borne to the size of the fishing population. On 
the average there have been treated yearly: 

For cardalgia and chronic gastritis, 12 in every 1,000 men. 

For catarrh, 18 in every 1,000 men. 

For diarrhea, 10 in every 1,000 men. 

For swollen fingers, 9 in every 1,000 men. 

For wounds (vulnera), 6 in every 1,000 men. 

For chronic rheumatism, 6 in every 1,000 men. 

The difference has been greatest in the cases treated for catarrh of the 
air-passages, namely, from 6 to 16 in 1,000. The number of swollen fin- 
gers was smallest in 1878, which was due in part to the fact that the 
number of line-fishermen was smaller that year than in the others, but 
when compared with the two preceding years it must of course be at- 
tributed principally to the attention paid to the need of speedy treat- 
ment of the cuts which produce the inflammation; and when 1878 is 
compared with the two following years, it appears as if the so-called 
wound-varnish, whose distribution was opposed by all the doctors, has 
played an important part in securing the low number of this and a part 
of the following year. If we compare the number of swollen fingers 
with the number of line-fishermen, who are most afflicted by them, we 
shall see that there were, in 1876, 29 cases to every 1,000 line-fishermen ; 
in 1877, 26 cases to every 1,000 line-fishermen ; in 1878, 20 cases to every 
1,000 line-fishermen; in 1879, 23 cases to every 1,000 line-fishermen; 
and in 1880, 28 cases to every 1,000 line-fishermen. 

I think, therefore, that the attention not only of the fishermen, but 
also of the chemists, should be urgently directed to this important mat- 
ter, since the wound-dressing which the royal apothecary, Ditten, dis- 
tributed gratis in 1878 and part of 1879 was not entirely satisfactory. 


TABLE V. 
| 
Prevailing diseases. 1876. 1877. .| 1878. 1879.) 1880. 
fit ad 4 

Per cent.| Per cent.| Per cent.| Percent. Per cent. 

Cardalgia and chronic gastritis ...........-..----- 132 1.0 | 1338 1.5 cet 
Bron onal Catarrh vias 22h cecmecieteee ee tenet eeces 1.6 | 0.6 0.9 | 1.2 1.5 
Other catarrhal affections ........-...-.---.------. | 0.7 | 0.6 | 0.6 | 0.5 0.7 
Inflammation of the lungs..............-----.----- 0.6 | 0.2 | 0.2 | 0.1 0.2 
FUTILE oe etree iS Asa Gees Ade Ser we 0.6 | 0.6 1.6 | 1.0 1.4 
NO MUIBEABOea)oe Caccied osc 4 ceelienanaane seeee oat ete 0.4 0.6 | 0.6 0.7 0.7 
INGTVOUBIGCISCOND on ec cece cncne abe eminence oe tee 0.5 0.4 0.7 0.7 0.5 
Swollen finger.......... sae Sao Seen cae ceaen ei 1.0 0.6 0.7 0.9 
@honiowheumatiom .........2ccccscecoccuccceuses 0.6 0.9 0.6 0.5 0.5 
Wounds (vulnera).........---- See ME ee ie 0.5 0.5 0.6 0.5 0.7 
Sonileintiammationy:< -: <0 -.s 52). css Se See Sele wesine oasreieiearste 0.2 0.5 0.2 0.2 
TTA TOGuUNiall you. 22 hos ecek steers see aoe ate 12.2 11.0 12.0 12.8 13.5 
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. Cases of sickness each month. 
Cases treated. 
Medical district. : 
January. | February.| March. | April. Total. 
peraven sodéoase aesOn eeepc rE coupepca oeesobe 13 120 es 30 294 
MOU ES ete atop a inicinininia sisi wisa)aic|aonino sess nchemeteammcseeinilvesisiecipermmsiiiy) |) OBI (simm=eriateiats 53 
AWAt RON Oem eae eae a ciees coc ce a salens scm clcccce ale 24 247 413 172 856 
POTN AV SORN asa eonelaiisics = oo nein =o ok car 155 685 748 144 1, 732 
LONG RE ene nn ee eee scscascaqssrodecner 14 148 201 51 414 
pA eme ree tense citen nas Sulcinetive haters 27 133 142 53 355 
HG Ae eeciee elas wie em wie olaia miasla ainisia = a/=(a/cinm lala 28 83 163 118 392 
AWG) An MS pce Gen saeco SEDO Ie COSmaacecsG SsonocceSsno beac ces=cSe| eS s65 sce peceeccese | 44 
OU se el Sake o Leese bo ceciawiss wicomes a5 261 1, 416 1, 851 568 4,140 
| 
4, 096 | 


Vero and Rost do not belong to the inspection district. As will be 
seen, the physician in Svolvzr, during the single week of his practice 
there, had more patients than the doctor at Vero and Rost in the space 
of seven to eight weeks. Under ordinary circumstances the medical 
attendance during the Loffoden fishery is sufficient, except in Vaagen, 
during the East Loffoden fishing, when it will be desirable to have two 
physicians present from the middle of February to the close of March. 
(See report for 1879, page 16.) The table below shows the number of 
sick treated in the hospitals. In the middle of March these were in- 
spected by the director of the civil medical department: 


Hospital patients. 


Hospital. |——_—— 
| January. | February.| March. April. Total. 
PIEMOVOM AS oe erates cnicccicen:= sce sseccemcs as avail Beas iaisiee walats 9 8 1 18 
WOAH OLV ARDY tla talon cece secdaccaccscsssces|sctcce ces EEta epee Betts | ocetoc scans |e ere cases see 128 
EG TNE GE 5 pdanen ceacc Con SaebeSnenaee 6 36 39 4 85 
SLOT Ore Se eteia ns cincciaeiucbicccnpicle cose scl = lEisawieeeeiice 26 43 11 80 
REA V OR ee occe stleimaineaian's sock vccieseeme 3 13 25 11 52 
BSS T Geter leapt aoe nninie iain ealsiaine eistele wie cloe sci diatom (a= 4 7 2 13 
THe he RO POUR oe eed REE (SRS a PR a ieee Mee 


Altogether 9.2 per cent., or one-eleventh, of the sick were placed in 
the hospital. 

For the remaining details of this subject I venture to present the 
annexed Table VI, which contains a statement of the cases of sickness 
treated by the doctors. This, as well as the two preceding tables, was 
kindly prepared by the medical office: 
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TABLE VI.—Summary of the cases treated by the physicians during the Loffoden fishery, 1880. 


Total. 


Treated.| Died. 


Exanthem, typhus 
Typhoid fever f 
Cerebro-spinal meningitis, epidemic 
Simple fever - 
Chicken pox 
Scarlet fever 
Erysipelas 
Diphtheritic inflammation of throat 


LES RNG) AEANCCH i eae Ce eS oe Rope ode see nse cer je Sose soon Cope -neocnPee Ronee 
Other acute catarrhal affections 
Inflammation of lungs 
Pleurisy 
Chronic bronchitis, asthma 
Spitting of blood 
AV ONSWIND HON ye aa se ee see ene See aieme ce eee ene ae ae eee rica a eel a eetciete 
Heart disease, palpitation 
Ague 
NCNM AtIGLOVOL 4. (5-22 esisias oe aa ipa eaenivemumomecciveis mean sorisae= «=a sa< eine 
Chronicirheumatismits ss soso ees te ences peek eee noe cee wae e wee ee wae ecmiealee cian 
Muscular rheumatism, contracted at sea 
Sting (stitch ?) 
JURY GLE BN Ne Se OS Gose ee CRED e ODEO JOO UDOCOIS COC OLED ECO DOT COSC EIGHE Se OL accede 
Other acute affections of the digestive apparatus 
Cardalgia, chronic gastritis 
SGULV Vie eee socloce he tee viet cet eect secnie Seco cei ce ben Sem st esiometeeeetecc cosas = cease 
IBraineuerk cate. 5s aoe eS 25. Rtas soidmim ce momiciee a ete scan aciwanes caninceceae 
Nervous disorders 
Mentalidisenses peceeaee sep te ciecine siaelealetsitelsiareialae eee emanate eteiale ae ae telPelaiee siete 
DTOPRY.eMOrUUS PB TIghth lene ecco cee = <a namics eae eeem ee aetna ee aeieae aac omnes 
Disease of urinary organs 
Skin disease 


we eee et eww ee tet tee ee weet ewe ween eee 
ee eee ee ee ee ee 
we ee me ee eee ee ewe eewe wan nn wee tee ee ewes 


See eee ee eee ee eee ee ee ee ee 


wee eee ete eee eet wee ee ewe et wee w ee ee eee eee enews 
et ee ee eee ee eee ee meee ewe eee eSB Bere e ents este esse mssnns 


ee ee 
ee ee ee ne ee eee eee eee ee ree ewe wee tet eee ee ee eee ene ewe eene 


ee en ee ee tee ee cee wee we tet wwe ee tet ett eee ee eee tee ee nnn tnene 


SY PAIS es en Saco deseo osds chadeeoea noea te kecsotcossmend Shed adoensshadedec< 
Gonorrhea, urethritis 
Epididymitis, orchitis 
IWiOUNGS (VUINETE) Bes ooo Sec dee cwabes coc Sheet see cenwesneepeesabade cose ve ctecces 
Fractures and luxations 
IBTMIBES ANG LS PLAINS eee ee escent seo een ce enteral saeceie see ansos a caereeee 
Senile MAM Magione VATON casa cases ca scocec em acee een nete eas tasensaaccmecceents 
Disease of bones and joints ..-........----. 
Iymfangit, phlebitis 
re he TN SHUTS FEV i SS ge Ben ao Sa Sad coded Oa aO OIC OO DOE DOH Ieor 
Boils, abscesses, ulcers 
Furuncles, carbuncles 


ee 


ee ewe ce reece mete eee wwe ns reese eee e tee eee 


ee ee ee 


ee ee ee 


Eye diseases 
UTM IBEAB ER eek cent ae isa ee ete cn slet ie cic eine CRS Re Ue nee ne Stone min oi omeb cree wie ticla Sie swisieteiele 
Nasal affections, epistaxis 
PEIN OTS pate stereo el wale ee rae Seale oie ere Ae een Cine In eh a nie Setete Ree eioke anata ciame's'e's sia nie/a sles 
LRG OUTERG) hee Be eee gH ese SOUS COS oEO HEHE EO ECE OSA BESO OSode SOCriNcACE OCHO SEE SCOSHOsSsce 
MiseasasimotAndicated) jss2 men caren con ce cece eae os eeeeecnees mesic wccicacccmiecaan 
MUTEN AHeCLIONS: <.ee cee eee neces ee cane cect cine c eter mee ceimeacsicte =< Siu osicinclecar 


Teeth extracted 
Number of hospital cases 


eee ee ee ee ee ee er ee 


eee ee ee ee 


weet weeree 


eee 
eee ewweee 
seer eww ene 


The county council of Nordland last year placed at the disposal of 
the superior magistrate of that district the necessary funds for improv- 
ing the management of the water supply, and the county also will 
hereafter pay interest on the money borrowed from the medical fund 


(18,800 crowns—$5,038.40—in 1878). 


Moreover, I think it proper to 


call attention to the sums which are supplied from the medical fund 
for the expenses of the council incurred for vaccination, midwifery, and 


treatment of mental disorders. 
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For extraordinary clerical service during the fishery, were present O. 
S. Revers and L. A. Meek, assistant diocesan clergymen. 

S. Nilssen, parish clerk of Mel6, taught school forty-four days in 
Stamsund. The number of pupils was upwards of 60, most of them 
from Stegen and Lenvig. The course of study was the same as last 
year. The school-day, as a rule, was four hours. In Henningsver 
school was established also, but the attendance was small. Since 
education is not compulsory, the patronage depends largely on the 
interest which the teachers can awaken in the school. On account of 
the not inconsiderable number of boys who are present during the 
Loffoden fishery, without taking any direct part in it, I think that a 
modification of the system of instruction for the fishing season is worthy 
of closer consideration. The time of these boys, to be sure, is partly occu- 
pied in baiting lines, cleaning, and cooking; but still a portion of them 
remain inidleness. The matter must, however, rest until we learn their 
number, and I shall undertake an enumeration next year. 

There are chapels now in Svolver, Vaagen, Hopen, and Stamsund, 
whilst in Ure one is being constructed. Churches are found in Kirke- 
vaag, Henningsver, Valberg, Stene, Gravdal, and Moskenes. The 
following table gives the expenses of the chapels, the contributions by 
which they are erected, and also their debt: 


Chapels. 
Place. | Contribution— | 
| Cost. | Debt. 
From the! Private 

Crowns. | Crowns. | Crowns. | Crowns. 

DIM OLNEIST teoscisas aise cman cane chccsiweitlebestisctcoatedaswctes 4,40 ; 7200) (Geese mcena 
WEEYSSNG) got Se Be toc ee bo EoD US CU EEE OF EEEe MOR CEn Enc Heaerre 2, 000 2; 000 Soca see 
AGW OM erecta sence ee Maal oes Ries scas ens beecepeuceeloee o PAU ESR ee ee 2, 500 | 650 
SSEAURSIIA emer eee Ee ea ta ET oe CI sabe sind sole 9, 200 2, 000 6, 100 1,100 
Ot ee OIE MONON ion gs Leer oe eek EO IM nese ae 800 2, 407 


As a building fund for proposed chapels was collected: In Skroven, 
1,700 crowns ($455.60); in Balstad, 140 crowns ($37.52); and in Nufsfjord, 
300 crowns ($80.40). 

There is at present one reading room (in Stamsund). One is being 
built in Ure, and in Henningsveer 1,200 crowns ($321.60) have been col- 
lected for a prospective reading room. 

Libraries are to be found in Henningsver, Stamsund, and Svolver. 
In the last two places, however, the number of books is yet very small. 
in 1878 the county council of Nordland granted to each hospital 50 
crowns ($13.40) from the medical fund for the purchase of books. In 
1879 the grant was extended also to the wards in Loffoden. It is very 
desirable to repeat this grant for many years to come, in which case, 
however, I think it is proper to advise that the purchase of books be 
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made according to a fixed plan, such as that established by direction 
of the diocese. 

From the foregoing it would seem evident that there is a want of 
houses of worship in the larger places as well as in those more remote 
which are destitute of churches, since there are at present only five 
built and three projected. As the financial condition of the common 
people at present is discouraging, partly on account of low prices last 
year in Loffoden, and in part because of the unsuccessful herring fish- 
ery, and as we cannot expect to find among fishermen who move quickly 
from one place to another the same social spirit as in a settled com- 
munity, there exists a state of financial depression in nearly all the 
churches. Here is, therefore, a proper object of public assistance. The 
want is greatest in Skroven, where as many as 3,000 people can often 
be assembled, and where all divine service hitherto has of necessity 
been held in the open air. Next in want is Nufsfjord, whose annual 
complement is nearly 400 men, and from which the distances to church 
are both long and troublesome. In this connection I think it proper to 
add that it will certainly be most prudent to make the contribution 
from the state contingent upon public control over the use of the chap- 
els, which has not been the case hitherto. 

Libraries have come to be appreciated of late, and their utility is in- 
contestable. That they have not become general is principally because 
only a few places have taken the initiative in this matter. Not only should 
money be collected, but building should be entered upon, and the house 
once finished should be, during its use in the fishing-season, cared for 
by heating, lighting, and cleaning it as wellas by providing newspapers 
and books. The fisherman, because of his occupation, cannot easily fur- 
nish anything except money. At the same time it certainly is essential 
that these libraries be subject to a wise control, for they may easily 
degenerate and become an injury instead of a source of use and comfort. 
I find this matter of such importance both for the fishermen and the 
public that I believe I should call attention to it, since the idea is a 
sound one, though it will hardly be initiated by the fisherman himself, 
and since unity in action will accomplish the end more quickly and 
surely. ; 

The telegraph corps consisted of 23 operators, divided among 9 fixed 
and 3 field stations. On account of the fishing, the force at Lédingen 
station was augmented during the fishing-season by 2 operators. Of 
the 9 fixed stations the following 5 are open throughout the year: 
Svolver, Vaagen, Henningsver, Balstad, and Sdérvaagen. Of the re- 
maining stations the field station in Stene is closed on the 14th of April, 
and the stations in Skroven, Hopen, Ure, and Reine close April 30 after 
the service ends. Stamsund station is kept in operation later. During 
the fishing the Digermul field station ismoved to Vaterfjord (Ostnesfjord) 
on March 15, and on the 30th from there to Stene, where it is opened 
on the 2d of April. 


[13] THE LOFFODEN FISHERY IN 1880. 545 


Table VII shows the number of telegrams sent and received at the 
above-named 12 stations between January 1 and April 30. The state- 
ment is a summary kindly communicated by J. B. Lie, inspector in the 
district of Tromso: 


TABLE VII. 
|g 
3 Number of telegrams dispatched from January 1 to April 30. 
i) 3 
iE r l 
is 3, January. February. March. April. | Total. 
Stations. # ra | | 
@ A < < 3 i 
: 5 : : 
Ls 43 o) a5 “) Pe oS 43 5) 1880. 1879. 
\.S FR 2 5 & 3 @ B 2 
5 3) FS | @ 6 na 6 am | | 
| eae = Ie 
Digermulen --.-..-..-- | 0 18 17 20 24, 138 116 3 | 2 | 488 | 147 
Skroven Socal %e} 30 28 342 193 874 541 245 185 | 2,438 2, 087 
Svolveer : 1 2 351 266 708 448 | 1,594 | 1, 084 641 487 | 5,579 4, 316 
Vaagen Selog 3 327 212 961 539 | 1,690 | 1, 080 819 539 | 6, 167 6, 032 
Hopeniaas. === = z} rf 74 46 475 181 477 352 188 120 | 1,913 2, 011 
Henningsver seee 271 197 776 474 | 1,050 949 559 371 | 4,647 5, 626 
Stamsund.... 14| 184] 109] 700] 874] 1,112]1,096| 320] 284] 4,179} 3,530 
Wrens cscs 4 25 13 95 76 239 243 84 70 845 | 651 
Balstad 3 236 144 345 188 614 425 378 278 | 2,608 2, 259 
SiG eh SSS ceeenseaaee 14 21 25 126 97 | 302 263 267 200 | 1,301 1, 1382 
INS) condeé oc obenauee 1 35 16 95 83 215 218 198 173 | 1,033} 1,011 
Sérvaagen .........-.- 4 55 58 218 116 265 197 247 185 | 1,341 | 1, 398 
1, 627 | 1,131 | 4, 861 | 2,793 | 8,570 | 6,564 | 4,039 | 2,954 32,539 | 30, 200 
| 2, 758 7,654 | 15,134 6, 993 + 2,339 
| 


For comparison the number of telegrams dispatched during the fish- 
ing-season in the last three years is appended: 


Number of telegrams. 


Month. 
1878. 1879. 1880. 
| 
“Sperry 1d SARI 0 Te 3,472} 2,710| 2,758 
MENIAL Y ee teen coe cece tse cen sw cccigeccc ses cneschesccsecese2e-ee 7,893 | 5, 463 | 7, 654 
Mire i REN tS PL ees Fe, Asan cea Noss aes 11,703 | 13,244) 15, 134 
Mrpebeae es ate Sa Fee 2c, 9 Rs eo 7,132 | 8,795 6, 993 
Sirs Lah te loch alt a aR 30,200 | 30,212 | 32,539 


The number of telegrams exceeds that of last year by 2,300. The in- 
crease is marked at stations in East Loffoden, and, as to time, during 
the month of March. 

-In my report for 1878, as well as in that of 1879, I stated that the 
number of lines was too small for the amount of correspondence, a view 
which was shared by the telegraph department, which therefore in both 
of these years solicited Parliament for the necessary license to establish 
a new wire between Ure and Henningsver, but in vain. I must there- 
fore this year again emphasize the necessity of this line, for under ex- 
isting circumstances the detention of messages, which is essentially 
due to the want of a sufficient number of wires, is frequently highly 


perceptible and has occasioned considerable loss of both time and money. 
S. Mis. 110-——35 
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At any rate the number of lines is far from adequate to the amount of 
correspondence, a condition which should in justice be secured for a 
business so important to the country. 

The table following shows the number of telegrams sent and received 
annually from 1870: 


Tolegrams. Permanentstations. 
Year. 

Sent. | Received. | Total. | Number. be 

TSOP ee seas ei sede SED EAE Rel eae 10, 000 7.800 | 17,800 8 2 
Eee esl soa be ee eam inen wlan cm am ialm einen esieineln =m 10, 300 7, 500 17, 800) Sense el eee — 
STE ere e at ah Dea ou SEE ee aa 11, 600 7, BOU |. 19,200) |22e aeons 
TEE oe ea nee a ee eae re De oe he 12, 800 9,.000'| 21, 800\|scseanseen eens 
TS See eg i A Seer, CaP ae RNY AER DS 14, 800 10,900 | 25, 700.|:. ssn eee 
Thy). = La6Si5- SB Seas eR Bee a eee aso sees 17, 700 12, 400 30) 100) SaaS eee ee ees 
TRS fog ga a a OS HTT 22, 100 16, 600\}. 38, 700 |) 222 sae sae | 
TIGA & Se ape ae ee epee MEL Seg eM 26, 200 18,600'| 44, 800) |s 22 2a eene eee 
TS 7B Ree ae oe Oe SER EO 24, 200 17,500 | 41,700 9 5 


From January 16 to April 14, 90 days, Loffoden has been called at by 
114 line steamers besides local vessels. Of these there were— 


Northward bound. 
Packets en route from— 


Bergen to Hammerfest .........-. Daly eice tie sce.0 5 oot ee 4 
Bercen' to Vadsors {2 Jo's oceans eae te als ce ne 2 oo een Maar 
Hamburg’ to Vadso £5 25. 82s Bee Be lssn Losits 6 See 7 
Kristiania to Promse 26208 Sea Sea oD yee 14 

Mo tall oP is cic ie Blac dieie: sie nicnin foe wa ste ene dem = en 27 

Private vessels between— 

Bereen and PETOnISO ss. 23 2 o)ec ease mmseinie cela ie, 4:\0\<1 vee 
LBL Sg ECG U9 2 0 oes ln eich eee cherie <a ane 4 
Bergen and. Vesteraalen 2... 255 c/o o.e 2-0 'siai-,< 9 2 BR 
Bergen.and Loftoden <2: 22.) 2.550 25. oes on ee 2 
Kristiania and Viard@ <i <(3\icjcion Wie wis.gn haves e'oo,< 5, ee 1 
Hoffoden, and VardG 2..\0¢ 65 Sissies 52k e aie ale <i =o ae rn 3 

Potal’ oi Nossa cence saci 1s tee ae oes & Sine oe ern 29 

Southward bound. 
Packets between— 

Hammerfest and Bergen) i:)i..) 22 2steces seo-<s 0 eee 3 
Hammerfest and. Hamburg <<. a 50165 csc nis ba lot ee oi a fees 5 
Wadse and Hamburg: ... 2 aaj-is\«-\s 0 shewela ote Daca eee ee eo af 
Troms6 and Kristiania ..... habe cle ieee pata <a a Seioeieeee eee 13 

BE EINS Sis oe ac etares ticle wine a sao eee cos cau ceases 28 
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Private vessels between— 


ROTO ANGUS CNPC. oe cia cies late ema ince ave. Sled oes ee a See ooo Tt 
eR Ghey UTVOESOLSOM M172 aces 15 i bialeeel sale cole gieia ole, clots sat wom cr eiatal 3 
Mesrerawenjand Bergen. s. ke oe oe es, Dee bent en eeekion 10 
“UES WES Pe CH XGIRT BY ey ECE) MC a 2 Oh RN a As 2 
Seton Cr ISH EAT Ans 3! 5 he habe eatee wy we Wales) b ole Meee ee Peat 
“NUD 21 018 Wl BCS 1 (07 12) 1 ER Rp Ace cena Ap on ee RR PR 3 

ANNE AES SRR a eager Ae RRS, Sac ea R R  SS 2 30 


Of the 27 north-bound packets 14 were delayed from one-half day to 
three days, as follows: 5 times, one-half day; 4 times, one day; 1 time, 
one and one-half days; 3 times, two and one-half days; and 1 time, three 
days. 


In January occurred 4 detentions; in February, 6, and in the first half 
of March, 4. 

Of the 19 packets, which in this space of time called at Loffoden, going 
north, 14 also were detained, or, if we overlook delays of a half day, 9 
(one-half). The cause of these detentions was stated to be storms and 
fog. But since, at the season mentioned, one can never calculate on 
continuous good and clear weather, or on moonlight, the real reason 
must be sought for in the routes, which are established for speed; 
besides, I think that to make the service adequate it will be necessary 
to put one more vessel in commission. This will cause the steamship 
company concerned, or the state, an increased outlay. The results 
of the delays of the packets are felt at present not only in the prin- 
cipal route, but also in its numerous branches in the fjords and out to 
the sea-islands; and if we take into consideration the inconveniences 
which are associated with a sojourn at the calling-stations, where there 
may often be a want of accommodation, and where one must often keep 
a constant lookout because he cannot tell when the delayed steamer 
may arrive, as also the waste of time each delay causes, the saving or 
the occasional speed one may reach by a forced route will hardly coun- 
terbalance the indirect tax which this, through the above-named con- 
ditions, puts upon the population of Nordland and Troms6. I must 
therefore this year also emphasize the universal, and, according to my 
judgment, rightful desire for a more regular steamer service. 

The matter of the pay of country postmasters, according to informa- 
tion obtained, will be adjusted by the marine and mail department of 
the Royal Norwegian Government at the beginning of the fiscal year. 

In 1879, 4 beacons were erected and 20 moorings for vessels were 
placed within the inspection district. 

Up to and including 1875 were found in the inspection district 8 light- 
houses, 7 beacons, and 407 moorings; in 1876 were established 5 beacons; 
in 1877, 6 beacons, 22 moorings; in 1878, 11 beacons, 12 moorings; in 
1879, 4 beacons, 20 moorings. Total at end of 1879, 8 light-houses, 33 
beacons, and 461 moorings on a coast stretch of 14 (Norwegian) miles. 
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When the work proposed by the chief inspector this year is accom- 
plished, and this will probably require a couple of years, the number of 
beacons and moorings may be considered sufficient. The proposed fix- 
ing of rings I have not been able in many places to recommend, since, 
in the case where a vessel lies moored for a long time, bow and stern, 
and this forms the majority as a rule, I regard it a matter of vital im- 
portance for a vessel to establish the mooring in a convenient place 
ashore, especially as this work can be accomplished with ease and with 
moderate expense. With two rings, a drill, and a hammer, a mooring 
may be placed in one hour, or at the most two hours, and I should re- 
gard it a wise precaution if the insurance companies require that these 
articles form a part of every vessel’s outfit. 

Last year Gloppen light (Sérvaagen) was changed from the sixth to 
the third class. Thereby Balstad light has become less important asa 
range light for West Fjord, and since it will also be more useful as a 
guiding light to Balstad, the light-house board has taken into consid- 
eration the question of its removal. 

The appropriation of 27,900 crowns ($7,477.20) for inspection during 
the fiscal year will probably be spent. At the same time, of this amount 
will be returned to the public treasury: Fines, 1,126 crowns ($301.77); 
for telegrams, 3,200 crowns ($857.60). 

The appropriation of 1,200 crowns ($321.60) for extraordinary expenses 
of inspection in Rast Sound was not used. 

The implements saved and not required during the fishing are pre- 
served in Svolver and Sund. The disbursements amounted to 656.26 
crowns ($167.57), exclusive of the pay of the inspecting force, and the 
receipts were 1,195.75 crowns ($320.46), of which 935.45 crowns ($250.70) 
arose from auction sales of implements saved over from last year. 

The correspondence-record of the chief inspector shows, for the term, 
1,610 outgoing and 870 incoming issues, including telegrams. The office 
work, which is done exclusively by the chief of inspection, is thus con- 
siderable. Besides, the chief inspector is accountant as well as writer 
of responses which are made in fishery matters to the Government, as 
well as to private individuals, (partly also in affairs which lie outside of 
the domain of the Loffoden fishery), involving much labor. 

As I pass on to the report of the fishing itself and its progress, I may 
remark that the statistical data are repeated in most cases for the last 
5 years, in order that the administration, scientists, legislators, fisher- 
men, and merchants may have the summary needed; for a report which 
deals exclusively with a single year’s fishing, and which is published 
a long while after the end of the fishery, will be valuable only his- 
torically. Although I have labored towards this end for the space of 5 
years, the report will not, until 1881, take the form which I think it 
ought to have in order to be useful. I have, for instance, in prosecut- 
ing this work during the year, been able to dispose of the months of 
October, November, and December only. 

The arrival of the fishermen was delayed by stormy weather in the 
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last third of January and the beginning of February. On the first of 
February, consequently, not more than one-third of the fleet was present. 
The majority arrived between the 8th and the 14th, at which latter date 
not quite two-thirds had come out. At the close of the following week 
the fleet was assembled. Those which arrived late were partly deep- 
water fishermen, partly fishermen from neighboring districts, who went 
to Loffoden for the sake of the Ostnesfjord fishing, and partly fishermen 
who had previously carried on winter fishing in home waters. 

The Finmark fishermen, as usual, begun to clear at the end of March; 
however, because of the fear of low prices, fewer than common were 
destined at first for Finmark waters. The cessation of the fishing in 
Ostnesfjord before Easter, and in East Loffoden immediately after, 
soon gave an opportunity for a general break-up in the first 8 days of 
April, after which time scarcely a single foreigner was fishing east of 
Balstad. Westward, nearly 1,000 boats were engaged. 

Table VIII shows the number of boats which were present in the 
different inspection districts at the close of each week. For the weeks 
ending February 14 and March 20 there is given besides a special state- 
ment for the different methods, wherefrom it will be seen that nine- 
tenths of the line fishermen had come in the middle of February, 
against only a little over seven-tenths of the net fishermen; whereas 
the opposite proportion existed last year. Of the deep-water fishermen, 
as usual, only a little more than one-half had arrived. 

Moving (shifting berth) during the fishery occurred to a greater ex- 
tent in the latter half of February from East to West Loffoden, where, 
however, some were obliged to sail as far west as Reine for want of 
house room in the remaining stations; in the first half of March, also, 
they moved from Ure, Stamsund, Henningsver, and a part of Hopen, 
to the more easterly stations and to Ostnesfjord. 


TABLE VIII. ; 
pani | | ¢ | 
Lo] | 
a | > : 4 
iI Acs 5 : . a 3 a 
Week ending— | 9 5 8 a dj a | 5 3 \ sy f 

See acl Se eae | st ee eae 

8 Cs 2 I eS oO ‘i ° 

htt Pete a pee =< == el a == pe P= 
—————______|—_ | | zl 
January 17......-.. SHR Pas col eaeasaleesca|ecceae TON eater ON peeertae nD Acti ene 900 
LNT tp? Ee Se eee | Sees 40 25 25 160 400 L600 eco ee | 120} 150 120 | 1, 200 
BRAMAN VOL mi): 5) 2\o0\|\aieia =| S4s'S ae 50 35 | 120 250 530 200 60 260 165 130 | 1, 800 
February 7......-. 110 40 | 280 300 650 350 TOs | ees: ay (Ua ae ae 2, 360 
February 14 315 | 225] 690 590 |1, 000 500 125 | 380 | 230| 275 | 4,446 
INSECTS e--.L- - 115 63 | 360 | 220 410 | 330 25 40 70 35 | 1, 683 
UGITOY'S | 3 =3:-)0'57- =" 94 127 80 | 270) 400 130 100 | 340 160 | 240 | 2,041 
Deep water .... 106 35 | 250] 100) 190 AQ: E222 Bene [eee ae 721 
February 21 430 380 830 680 |1, 040 670 170 340 560 5, 190 
February 28 440 300 B60) neesae 1, 050 780 TOO |e eee 580 5, 250 
TARTU Sa eS arene Seonsel aceiee 170 110 620 | 670 |1,100 |1, 050 300 400 450 | 400 | 5,270 
MaArChelOs=cae-ncelciceoae 150 300 550 800 | 720 1, 070 900 220 380 640 5, 730 
LENG WO DSS eeee sel eects 400 700 700 950 460 770 600 160 360 650 5, 750 
GHA ae LBA sea sa Wes toa] ASSO AERC eee ete Reefs | ieee eee Fe ae eres a | aan | sta ater 2, 209 
MIN GT SR rete. Sess ||Seeeialeee nes lecoeas ool ees re |eaesou|[bs=a4e|sesge=|2Seden| Eeecor erect eel 2, 358 
Weep water: c=. 22 5.l ese -c)|-- 20% a2 eer TES mes Miva a We hates Sot bees mene is URE | Lk ogi [eeeee 1, 183 
TOC DED eas = wietic aalec cae lenses. 600 620 950 520 810 400 170 350 650 5, 070 
PANN Tle Oi ae ctieice see | cose inelltiele-sjere 350 300 900 500 750 450 LOOM esacoslee eee ese 4, 410 
PADTAPLOe Socrates bce een il| deta laters 100 20 200 90 450 100 80 340 720 2, 100 

-_—_—_— CO nana es  —n—O e GD aes 

PADI 14 eo cscs cess 100 1, 000 1, 100 
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Table IX states the number of boats present at the close of each half- 
month during the last 5 years. In the table also is given the time of 
the Easter holiday, from which it will appear that it has had less to do 
with the departure of the fishermen than persons generally are dis- 
posed to think it has. 


TABLE IX. 
Number of boats present. 
Time. = = ; 
1876. 187i we 1878: |= sero 1880: 
s PSO gh vm ——— 

Middleton anuaryysacacosece eos = esse otinee beeen: 600 | 300 700 900 
Beginning of February .---------------- 2, 000 1, 800 2, 200 | 3,100 | 1, 800 
Mirddievot Hebraary --2s-2----- sere ceoe = | 3, 800 3, 200 3, 000 4, 200 4, 450 
Beginning of March...-- 4, 700 3, 800 4, 100 5, 000 5, 250 
Mirddlejot March. 2::5----2-- =.= | 4, 910 4, 570 4, 700 5, 280 5, 750 
End of March...---. SARIN S et seedy -| 3, 100 4, 400 4, 700 4,800 © 4, 400 
End of first week in April ..--......---. | 1, 700 4, 000 3, 000 | 3,100 | . 2, 100 
First day of Easter... ..-..--.....-:-..-.- April 16. April 1. April ry April 13. | March 28. 


Table X is a statement of the number of sailors engaged up to March 
16, their nativity and distribution with regard to the different kinds 
of gear, also the number of servants. As usual, the majority of the 
night-line fishermen in East Loffoden became day-line fishermen in 
March; just as many of the deep-bait men employed lines after their 
arrival at Loffoden. 
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The total number of fishermen was 27,232, representing 5,753 crews, 
which is the largest force recorded in Loffoden. Compared with last 
“year the increase is 1,676 men, or 471 crews; and, as compared with 
1872, when the fleet was the smallest, 10,459 men, representing 2,107 
crews, or 58 per cent. 

Table XI gives the number of fishermen from the different parishes 
for the last five years, as well as the relative proportions in the parishes. 


TABLE XI. 


Number of native fishermen. 


eee | 
South | North South | North | Loffoden | o 
Trondhjem|Trondhjem| Helgeland | Helgeland | Salter and Vestera- you 
Year District. | District. | Parish. | Parish. | ~~" |alen Parish. | : 
| | | ees = 
| Se a =| | Sa 
| | | } 
Hee Aen Ham Hier Mewes Or. = 
eo aines joe ie | Bobet. cgi) aoe ae) gemma 
Bete lea lede mares |e Ve) os) ee ee Ae ie 
a |e) Ss |e] a le | a fe] a le a a} A |e 
PST OMS see oe o a. 577| 3| 360| 2| 3,586 | 17 | 2,104 | 10| 5,213 | 24| 4,438 | 21 | 5,005 | 24 
NST en oe es 22: 619 | 390 | 3,747 | 18 | 2,126 |....| 5 5, 110 j--..| 4, 464 4,778 | 22 
iy GS ease se eee 785 |...-| 421 |....| 4,045 |.---] 2,440 '| 11 | 5,470 |.-..| 4,391 | 19 | 5,137 | 23 
TiC _.. | 1,200] 5| 601 |.-- | 4,330 |.17 | 2,662 | 10 | 6, 023 | 4.798 |. 22.\ 5 Bey jose: 
TES cone ee ae | 1,341 |....| 874 | 3 | 4,640 | .. | 2,462 6,248 | 23 | 5,491 | 20 | 6,095 | 22 
Increasein5years.| 764 132| 514 143 1,054 | 29| 358 | 17 | 1,035 | 20| 1,053 | 24 | 1,090) 22 
Increaseover last | 141 |....| 273|:.../ 310 |....[ 200 |....] | 225 |... 693] .. | 228 |.--. 
year. | | Gt | | 
\ | | | | 


The mass of the Loffoden fishermen (23 per cent.) are from Salten and 
from Senjen and Tromso, 22 per cent. Next come Loffoden and Ves- 
teraalen with 20 per cent., South Helgeland with 17 per cent., North 
Helgeland with 9 per cent., and, finally, the two Trondhjem counties 
with 8 per cent. jointly. This proportion has been kept comparatively 
unchanged of late years. In the beginning of the sixties, on the con- 
trary, 14 to 16 per cent. of the Loffoden fleet was from Northern Helge- 
land, and only 15 to 17 per cent. from Loffoden and Vesteraalen. The 
increase, so far as Loffoden and Vesteraalen are concerned, is caused 
partly by a larger ratio of hired men in Flakstad and Buksnes, partly 
by a considerably increased fishing fleet from Hadsel. The decrease 
from North Helgeland is due chiefly to Nesne and R6d6, whose fleets 
now carry on fishing from home stations to a greater extent than 
formerly. 

For five years the increase of fishing at Loffoden has been greatest 
from the Trondhjem counties, reaching 132 and 143 per cent.; next 
from South Helgeland, 29 per cent. From the remaining bailiwicks 
the growth has been about 20 per cent. 

In Table XII are named the districts from which the Loffoden fleet 
has been increased by over 50 men or diminished by more than 15 since 
last year. It will be seen that there has been a gain in nearly 74 per 
cent. of the districts. 
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TABLE XII. 
. 
From 1879. 
Parish. Men. 
| 
Incresse. | Decrease 
SHAS DY POEM. (a5 < co oc aewemscicen steed ccc ss sat coh soon coembee tc encn vaca cafe ancece iy eer See 
Nezroé 3 IS Pea ie Sah Ea ee See Dicrak Seno ee ete eae RR ER en eee 92): |e eee 
MEOIVETO ees ee cn \ecincen onlea nc cricacaiss ouieele -oslane ap mcieleatemance a deers oes Sscisle bn Paseetetey ae  3 
BO ees cael ciothodoe erie ba Matis ciwcle' awe vis ars See es tLe ae melecebe tenia ccseceee 7 Ms eee eas Oo 
BSVOUG ee eran ele oe cane onic a ciamacinlele Mace se weieice on tale See Ree ee ae eae ease aan 156 ||\.2.2eee2eee— 
JU SAS IGIIE Seenne Sacboonoaasese ioae 3 Se chose sboeceSeccateccosatiecsemeeeenesesobs 58 || eee 5 eee 
EPS Fe anata a clean ainlo= se siosa@'s ojn's into aenidlctaleoiers Caren ie amet oeibee sticckicccia s=|- ie 33 
BY PORNO Meee ns lossy Racin ibine coe Cote m oo ue caclo mene Seine nae ae een eee sok cea ee ocd cael eee 85 
DERE ORE aa aso ta cate tnt doce ccd sheen seman eee ec See eramcneee! sk 47 
I AGSOL Ee ooo ak oe Sicladaiin macin siete ola Sees ae ea ees we ee eee eee wees 852): 2 eee 
SOUR ee sce ans Slee e ce a Sets ninicninine Seem e ee es Peete oe eee cee atiecee 90: eae eee 
TEETER SCL eo en any EN Pein mere cr ey ei Peet ee eee ee 202) \Ge oe eee 
PGA OOM saa la ccs hase clcin's woe noein Set eh ielee Gee cioe eis eee Cinemas e 6 sine wie amere 267) Sacceeeecee 
BGA Gee etce So soe sc Sere cask oscicnc eels ealce doce coe See Meee een ee ceo ci Jeon eee 39 
JOS USES: Ces COC EOC errss tein, Se ania get ot oes ee Fa ss Mn eT 56) |: eee eae 
WEARING yee oi oh oteie eiclel sa iciia seein toe. biciteme a tees See ee ee tee me ya aes 65: | eee 
PGC SON sees ae cine ele cns asiiclsmes i ecsre oebeak sean we Menthe tae en ine eiotie dae tease 70 |. oc eoekee eee 
egaligord (ek cscs cock ee lone vvacncllccded canis 0 ote Gaemnnaney toe fe 0 Lin 
ATER CAME rea Bene oh nics cesta ea Gicm aie eee otliae sect ec eee eee Meee on ice ee 107 | -- eee 
PRYONG ONS her ee Soha as Hash onc cake ta ke steiner ee Seto ene cake atae: Skee 93 
SERN Spee Ps win ciclaieta ore jnlsicis Sirscemjejclewe avis kinda oamnaiet gute Aas eee ee einen cee nelad 5): | Zo. eee eee 
ICO WARNE eae Ceca cmecne sec n es fee tecnica eee eee eee ee Serta oe Ee 76 
Balehjorden! vo. -4 ss--52<<-e-o cease RCO OS HOE POSS Sn Oe Cor oh osetia MAES nee sin cet ee 32 
Lyngen -....--.. ASE RB ESTE OLE Oar COED EEOOn] -Cdocboonssoce cnc Leche aeeeguece able sao o- 452 
| 
Rotalte ented Soe Nek ne cae sco cectles ecco mene eee a Aae wesc oasis 1, 649 | 405 


Table XIII states the relations of the different modes of fishing 
during the last five years. Compared with last year, net-fishing has 
diminished and line-fishing increased, a result of the poorer net-fish- 
ery last year. 


TABLE XIII. 
Percentage of fishermen. 
Year. | D : 

A ee p- bait 
Netters. panes men (hand- 

| * | lines). 
TG «Se ees Se Sppesebe pono Ssancopeeacteroadcsoesean cues tstnsBse 43 45 12 
ABT eae seis ease n techs cae cacat ae wee etech auakee he oe eee cee as 50 | 41 9 
TOE) aebereSBe BEE poreaneedod fo Cabb ent aad ben aee Gado A oSrSpecimee ore 58 | 32 10 
LUV AD Bete gape Roose Do PDE nae Bae CeCe mets oe Hemrccne peedsecaocsec 56 33 11 
rls STO Ra iene AID A MM MIE LD Wh 8 230 Lane 49 | 38 13 


Table XIV shows the ratio for the different districts. In five years 
the number of netters has varied as follows: 

In South Helgeland, between 41 and 55 per cent., or 14 per cent. 

In North Helgeland, between 77 and 89 per cent., or 12 per cent. 

In Salten, between 51 and 63 per cent., or 12 per cent. 

In Loffoden and Vesteraalen, between 20 and 44 per cent., or 24 per 
cent. 

In Senjen and Tromsé, between 44 and 57 per cent., or 13 per cent. 

In the first two years of the five-year period this method increased, 
and in the last two it fell off. By next year it will probably increase _ 
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somewhat again. The great difference between Loffoden and Ves- 
teraalen districts, their proportion being double that of the others, is 
owing to the fact that net-fishing gradually decreased from 65 per 
cent. in 1862 to 9 per cent. in 1870. Later, in 1874, it advanced to 33 
per cent., but in the following year it again fell off to 22 per cent. 


TABLE XIV.—Percentage of the population. 


MODE OF FISHING. 


South North South. North Salt Loffoden and | Senjen and 
a Trondhjem. |Trondhjem.) Helgeland. | Helgeland. en. | Vesteraalen.| Tromsd. 
a | ae 
2 | | | 
oq . * Wee | | e its | z | Hl gol 
eee ltehe lcs Elote| Eelaelelale |e 3 
silat e |e leieis|ei#is/2| 2 |e) ale)2/8) 2/3) 8| z 
Ae) Sa Aa aa a aA | Pa ae a ee ae 
| =) | = | =x! ES} je ES a 
| | | | | | | | | 
1862..|20 |...|80 |33/1]| 67/78] 7] 15 89 | 5 | 6 |65/27/8)46 [51 |3 |65|31| 4 
1870..| 17 6 | 77 21 | 5 | 74 | 38 | 39 | 23 | 69 18 | 13 33 | 63 | 4! 9 |90 1 37. | 58.1 5 
1876..| 45 5 | 50 50} 1 | 49 | 41 38 | 21 | 77 | 8 | 15 51 | 44 | 5 | 20 |79 | ...| 44 | 44 | 12 
1877. .| 49 aie page 222-1 % | 43 ).47 |} 36) 17°) 83) 6 | 11) | 59 |) 37 | 4) 25 \74 J-. | bE 43 6 
1878..| 52 1 | 47 57 | 5 | 38 | 52 | 32 | 16 | 88 | 3 9 63 | 32 | 5 | 44 |55. 5) 0.5) 57 | 32 | 11 
1879..| 46 2 | 52 58 | 4 |..-.| 55 | 30 | 15 | 89 4 7 61 |.--.| 7 | 38 |61 1 54 | 38) 
1880..| 44.5 | 1 | 54.5 | 46 50 | 48 | 32 | 20 | 84 5.5 10.5 | 56 | 38 | 6 | 31 67 | 2 49 | 41 | 10 
| | 


Table XV, following, shows the changes in the use of the various 
methods during the last twenty-one years. 

In all Loffoden net-fishing has varied between 34 and 66 per cent., or 
32 per cent.; line-fishing has varied between 21 and 55 per cent., or 34 
per cent.; deep-bait fishing has varied from 8 to 14 per cent., or 6 per 
cent. 

The variation in net-fishing was as follows: In South Helgeland from 
38 to 79 per cent., or 41 per cent.; in North Helgeland from 69 to 90 
per cent., or 21 per cent.; in Salten from 33 to 65 per cent., or 32 per 
cent.; in Loffoden and Vesteraalen from 9 to 49 per cent., or 40 per 
cent.; in Senjen and Tromso from 33 to 65 per cent., or 32 per cent. 

The variation in trawl-line fishing was: In South Helgeland from 4 
to 43 per cent., or 39 per cent.; in North Helgeland from 5 to 19 per 
cent., or 16 per cent.; in Salten from 25 to 63 per cent., or 38 per cent. ; 


in Loffoden and Vesteraalen from 49 to 90 per cent., or 41 per cent.; in 


Senjen and Troms6 from 29 to 60 per cent., or 31 per cent. 

Deep-bait fishing with hand lines has varied: In South Helgeland be- 
tween 15 and 24 per cent., or 11 per cent.; in North Helgeland between 
3 and 15 per cent., or 12 per cent.; in Salten between 3 and 12 per 
cent., or 9 per cent.; in Loffoden and Vesteraalen between 4 and 4 per 
cent., or 34 per cent.; in Senjen and Tromsé between 4 and 14 per 
cent., or 10 per cent. 

A regularity in this change from one method to another, which prom- 


_ises to become permanent, has been observed only in the two Trondhjem 


i 


counties, where net-fishing has gradually replaced deep-bait fishing, 
and in South Helgeland, where trawl-line fishing has, by degrees, in- 
creased while net-fishing has fallen off. 
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TABLE XV.—Percentage of fishermen. 


Variation between the modes of fishing from 
1860 to 1880. 


Trawl-line fish- | Deep-bait fish- 
Netters. ermen. ermen. 


Combined Loffoden fishermen....................--- 66 34 55 | 21 14 a 
South Trondhjem District ......-.... 53 12 6 0 80 47 
North Trondhjem District......... ee 58 20 7 | 0 74| 38 
South Helgeland Bailiwick .. 79 38 43 4 24 13 
North Helgeland Bailiwick .- i ia oh 90 69 19 | 3 15 3 
Silay) SE eRe eee ae eee 65 33 63 | 25 12 3 
Loffoden and Vesteraalen ........-----..---2s20-.-. 49 9 90 | 49 4 0.5 
PenjeMmand (UrOMAG =. occa cues ceee ancecwencn se ances 65 33 60 | 29 14 4 


Table X VI shows the increase or diminution since last year (marked 
with the sign—) in the number using the different methods. With the 
exception of a slight increase in the Trondhjem counties, the number of 
net-fishermen has everywhere decreased; the number of line and deep- 
bait fishermen (hand-liners), on the contrary, has increased. 


TABLE XVI.—Number of men. 


Increase or decrease in methods 
since last year. 


District. 
Trawl- 
Net. line. | Deep bait 
South Trondhjem County .......-.. not Gado dcbedodesoac sonaceackedee 48 — 6 99 
INDEDH Lrondhjem) County coc ce secnecseee secon seceesearerca-eeses 48 10 215 
south eeleeland Bailiwicke: sss -\s)\-o2 nae ee ocine = seen ret eeaeasa c= —118 190 238 
Northyleleeland BailiwiGk. oa-6 2 smn eee sane ieecssesose sens ene —305 37 68 
SaltonsballiwaGkaeere ce - ene nee ee hee eee oe eens MSE —197 450 —28 
Loffoden and Vesteraalen Bailiwick. .............---.--------------- —141 768 66 
Senjen and Troms Bailiwick..............-.------------------------ | 202 | 284 146 
Zit EAR aa A lly aR TOY CT RP BP EMRE Re SC, hd APE | —967 | 4 733 | 832 


In the last column of Table X is stated the number of hired men em- 
ployed in the different districts. Table XVII gives the number in the 
various counties and bailiwicks for the last three years. In South 
Trondhjem County, and in Loffoden and Vesteraalen Bailiwick, the num- 
ber was increased by 700 and 9 per cent., respectively; in Senjen and 
Troms6 Bailiwick it was diminished by 14 per cent.; the remaining 
places were unchanged. 
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TABLE XVII. 
Hired men. 
District. 
1878. 1879. 1880. 
PMUeLrON jon COUNTY) tas ==. acennnosccccredwe nse seesecacaissseaencs 5 18 145 
Nextueerondhyem: COUNTY. 2 sco. cidccsce seen ee cme cencciceonccencice sacs 57 84 79 
Soutnrtelsoland ‘Bailiwick 2.0... becsccescciesesonesuces secisnccesesscce 897 1, 027 1, 072 
Narineeleland balliwiCkjsus. ocsccsewce cose ceaoccncesecsouccsseodes 573 668 670 
Bealtenebaiiwie korn ass sae se aces as vo deacies odo cceneenme cba ciesnce cee wanen 453 594 602 
Hononen and, v.esteraalen’ Bailiwick ..-.--cc2c--sseecseceee ceeueeceeence 1, 182 1,511 1, 649 
NENjEUAuaL ENOMSOMBAIWICK 1c \aciniscileitacwaie cee ce cclenseeneeceeectacaace 140 229 | 196 
Siac) 2b le, SS Lee oa cee PEE 3,307 | 4,131 4, 413 


Table XVIII gives the number of hired men for the last three years 
in the districts which have more than 100. The increase has been 
greatest in Buksnes and Vegé, whose population almost exclusively 
fishes from Balstad (Buksnes). The increase from Tjét6 is due to the 
fleet therefrom fishing at Henningsver. 


TABLE XVIII. 


Number of hired men. 
District. | 


1878. 1879. 1880. 


| 


Table XIX shows the number of fishermen engaged at the different 
stations up to March 16, and their division according to the various 
modes of fishing. In Brettesnes there were very few. In Kabelvaag 
there were 360 men less than last year, probably from the want of ac- 
commodations beyond Branden. 

In most other places the fleet was larger than last year, especially in 
Henningsver, which had 511 men more; in Stamsund, which had 312 
men more; in Svolver, which had 237 men more. 

All the stations had a full fleet; consequently, during the shiftings, 
they became crowded. 
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TABLE XIX. i 
Net. | Trawl-line. | Deep bait. Total number. 
E | Boats. E 
(Bgl ; o 
From what district. | Ea! 2 ey : 
| 23 gle f Pe 
aa nee Es ceo le A} 3) 2 | Seana 
}elei3#6/)/2\e/2!ei2le| 2 p)215 
a;/5/84|)a|o|}a),a |EIE| 8,5] a Ie 
Eastward of Henningsver: | | | | | 
Brettesnes, Skroven, Ost- | | | 
neesfjor den, Svolvzer, | 
Kabelvaag, 'Storvaagen, | 
Orsvaag, “Orsnes, and | } \ | 
HMopenien. jas: eek ai | 5,863 943) 975 12) 4 , 1791, 024 1, 150 2, 333 216 596 12, 375 2, 779 2, 9371, 017 
Henningsver .. Soin pen aee 23) 423) .: 1, 947, ee 411! 788 2241 5, 231 1, 077.1, ‘077 950 
derne to Ure: | | 
Oerne, Stamsund, Stene, | 
and Ure Jee. 3,555 575 630) 34/ 1, 258 271| 302) 355 3122) 5,168) 9711,0U57| 844 
Brandsholmene to Rufs- | ! 
fjord: | | 
Brandsholmene, Balstad, | | | | | F 
and Rufsjord .......- 502 79| 136, 54: 1,741) 370) 376 12 ...| 4] 2,255] 453) 516 813 
Sund to Loftoden Point: | | | | 
Sund, Reine, Moskenes, | | | 
Sérvaagen, Aa.......-.) if 032 189 i 152, 1,167, 282, 315 4\...| 2. 2,203) 473 557; TOL 
Westward of Henningsver- 5, oy 843).-.. | 145) 4, ao 923 371! 3/128: 9, 626 1, 897). ---- 2, 448 
Total in Loffoden. - - 18, 448 2, sae 408 i) 10, 292 2, 358) 554 3, 492/221 965 27, 232 5, 753 6, 144 4, 414 
! | | | | i i 


In Table XX is stated the relation between the number of fishermen 
and the catch for the different groups of stations in the last five years. 


TABLE XX. 


| Relation between the number of fishermen and the catch. 


| | 
| 1876. 1877. 1878. 1879. | 1880. 
Region. | I ; 
ee | | Figs it 
| o 3) | oO ' | oO | [-*) 
| # a | Bl: | eet a rie 
| a | fs oss a 
o . vo | . | o . Oo . o . 
=| a =) |) a real PS | Ash |} ce! a 
2 2 ee 2 2 a a Z 3 
i ie 
Per ct. | Per ct. |Per ct. Por ct. |Per ct. |\Per ct. |Per ct. Per ct. Per ct. |Per ct. 
Raftsundet .-....- Joebeeenees AS eS ito Be ARS en ees a -|5seaee | ane oe aes 
Brettesnaes-Hopen ....-.--. 52.5 | 46 46 “a 52 42 | 47.5 | 34 45.5 | 52 
Henningsver ...-.- Rae or GLO wen eLOnO |) Lose aalS 18 22 18.5) 21 | 19.2 16.6 
Wenme—Ure: iss 523.0 s use ees 11 2 15 DD e306, 4) 18) a ess 12.4 
' Brandsholmene-Nufsfjord..) 9.5) - ae eS 10 8 9.8}; 8 13." | 2883 9 
Nesland-Lofotodden -...-.--| 8 13.5 | 10 9 LO a A i9Sil” 8) eae 8 10 
—S== =—— |~ ——————es| = | = = 
Eastward of Henningsver..| 56.5 | 49 SL) ip) ar 52 42 | 47.5| 34 | 45.5 52 
Westward of Henningsver. 25.5) 35.5! 30 34 30 Shi} yes! | 45 35.3 31.4 
| 


Eighteen hundred and eighty was the only year for five years in 
which the catch eastward of Henningsver was proportionately larger 
than the registered population. Previous to that there was a marked 
difference between East Loftoden and West Loffoden fishing. There 
has been no such decided distinction of late years. 

In 1876 the principal fishing was from Skroven eastward, and from 
Sund westward; in 1877, from Stamsund eastward; in 1878, from 
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Vaagene to Ure; in 1879, from Henningsver westward, and partly in 
Skroven; in 1880, from Hopen eastward, and to some extent westward 
also. 

The reason that the catch in East Loffoden is proportionally so large 
is, that nearly 500 boats, which had been engaged at stations farther 
west, participated here during ten to twelve days. The shares have, 
on the contrary, averaged larger from Balstad westward. The propor- 
tion between the number of fishermen and the catch has for five years 
. given the following average : 


Region. | reat Fish. 

| Pr. cent. |Pr.cent. 
ree PMR TBD ON (= 2S fe naciac soe eens en see paesalian cate Woes aaweeanuarae aden teers 48.7 | 41.6 
IR IGT NEP oe Shon ope basaband seetionbcbe lu Sesdad Seaton sobcq ssa ScEtBenedmete saocorec 18. 3 | 18.6 
(OP T@HUWND) 5 dao bs Senos Sabeod essed ac ooeTsOsnEs aUsbod CroBna neg pde sade Sdsoouseacrooae | 13. 8 | 14.6 
STAMOS NO MENG = Nits i) OL tse eisai a aie ac aa aan cies ain a nlsisincisia sae ala aie aeee 8.4 10.6 
IE AG LI DG Wy ni G Gites ie Son mans cage ooeeesceerceon On coadeds 5do0se sab AcsHeaes wessorsere | 8.8 11.3 
DATE STELG otaypi ae a Sie Nee ee a aS Bipetetipl SUR RE Deemer tana tere pat, aes 12 


Thus it appears that fishing has been comparatively better the farther 
west we go. The considerable number of small boats which from fear 
of the sea lie in East Loffoden has naturally contributed to the relatively 
light catch here. Moving during the fishery (shifting berth) has also 
had its influence in this number, not sufficient, however, to destroy the 
proportion entirely, especially westward of Urebjerg, since the shifting 
to or from this station is inconsiderable. It is evident that the table 
gives a correct expression of the proportion, because wherever there is, 
during one year, any great disproportion between the number of fisher- 
men and the catch, this shows itself in the size of the fleet present there 
the next year. The same holds good also with regard to the choice of 
implements. Statistics prove, on the contrary, that in both respects it 
is impracticable to base judicious plans for the coming year’s fishing 
upon the results of the foregoing year. 

In last year’s report, page 55, I directed attention to the comparatively 
good catch westward of Urebjerg from and during the year 1871, and I 
stated, as a proof of the profitable industry here, that hired heip, in spite 
of the larger expenses of fitting out, had shown a considerable increase. 
This year the force in the region from Brandsholmene to Balstad is in- 
creased by 207 men, of which 85 was an addition to the number of hired 
men, and in the Flakstad stations there is a gain of 222 and 18 men re- 
spectively. Although thecatch has been proportionally smaller this year 
than in most preceding years, I think I am justified in drawing the at- 
tention of fishermen to the more uniform annual fishery in these stations 
than in most of those lying farther to the eastward. 

Table X XI shows the distribution of the fishermen in the different 
stations by districts. Of the large force of 6,100 men from Senjen and 
Troms6 this year, 73 remained west of Urebjerg, 9 of these west of Sund. 
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The increased frequenting of these stations has been perceptibly noticed f 
from Salten and especially from Folden and Gildeskaal. The fleet from 

Orlandet, Stadsbygden, Melé, and part of Alstadhoug continue, as usual, 

almost exclusively in Henningsveer; the fleet from Veg6, in Balstad ; 

that from Belfjorden and Veieren, west of Sund; and the force from 

Tjét6 and Gildeskaal, partly in Henningsver, partly in Flakstad sta- 

tions. Of the fishermen south of Brén6 only 26 remained westward of 
Urebjerg. 


TABLE XXI.—Statement of the distribution of fishermen from the different districts at the 
various stations. 


6 i 
E 4/8 
a = on A p | oo; . is Sif oO 3 
‘tri R } 2 ale |S 3 g 
District. alg lel e 3 & | so} |. [ee = x e iB g\3 Total. 
SIFISIE ISLE sl8ldlalslais| |B/2/S s\/sigig 
SlS/SISISIB SEIS EISIE18| s(SlSlS Ele lelel «| 
mB D =I ia S| S : 
lea |S |co | lan |S |S | lo | |e || aA Ie | |e |aa| 
| | | 
Soggendal - -. (ne eee (SRI Fes ae ea eat (ped Tee ee Us| Ae Pe fend Peers nei ese tells —'~ a cucl) == - 3 
Haugesund 54) 545) San es see Bee See le a5c||a4 jemwrallere 8 
und .-. 2 
Bergen 5 
Davigen 5 
Selo --...- 8 
Aalesund 8 
Orskoug 3 
Molde 3 
Hates 3 
SOAS) Won eaeae 3 
GR LuAreonnaL 12 
Throndhjem -- 29 
Orkedalen.. 3 
Hitteren -. 33 
Hevne ..- 3 
Stadsbygden 403 
Rissen ...... 10 
Orlandet 389 
Bjugn 203 
Aaftjord 203 
Bjornor 65 
Mexvigen sassy = 4-12 mae 52 
Stordalen .......... ee toe 11 
Wicero alone act -)- ee 2 
Stenkjeer.-.-..-...- oe 3 
SAIC EO) ee ae eae Re 37 
Inmderoeen2 225 32/22 <\- i 12 
Sparboen...-...---. 6 
Stod masctesvseckec lice | Foto) | SOON aS boc eco) los 3 
Beitstaden -....-..- I Palate eel een tie Nee 20 
PNGUIMSOS inf xieice cates Ay eee i Sl ors lace ace eee 19 
MOSNBS =. fos alo a= a Boa esol ee etl Sresatll 12 
IMG hyn eoensesce| sac Gee ave Era ras 23 
TWIG BTADY Ba SES ASRS eal [es oe Se a 1s ee 226 
Kiolwvereid .t:... =: Leb eRe Ee IL Sele tee ral Sse 127 
MOKGo ss py Ramis BoA ee | San Paes eeeellcee | oe eats [cel ee eee BAG Seles er apes 321 
Bindalen’s22 22 uss. a Paes PV ee (RN ea megs (Bere pear ae Wee PR We aE TY say 
IBNODO ob occas ecetioelaicellise oleiselleoel ewe ee aleeel sect ciel sceileeefemelesuio ce) ter] soc| ts] attra eee eae een UN 
Velfjorden .-....-.- ERO See Se A Pe ge i VAN A a Pee | La ee sa SSS yS ae ce tere een meno 
BLO pinssrissap's.cisci's epee (irre TES (eH aare (PS Fp De PO fe S5 oe a Doe See eel ise o)oc|l oc Mowe] 396 
Alstahaug.........- 3 Se BES aa ose bec Gos se boa peels) csc iealloocllace 433 
SlUAMNeSs - io -- css = 4 a a lajete te oro «c.cllec | Sete See ree 469 
18 (2) (tp SS pee ee eaenee Pe re ee Pe ee eee se ee 587 
Tt fin eee eee a ea ae Peel 905 
MVMIOBSCM eile Selacacaiiccs'l ese ose lees Ha eee lett ete sae cclecelecelaeelees 471 
One ee ee iniciicm ce eel ad ola |cotpese al Sol ob al sol omc! ete eee eee 201 
Tee TIGA Case Sp PORE e GEel eel tact lees opal eee ee nl Dael Seelllatce [ace BS oalPe 4 
LEG aoe ese eee eal Sealer a eA Pei ean eee 5 J : 505 
IN GBSNO Meets eeecios|sccladslaecleicdleeclocaleodlecs A es a pel eo hee ee ee ra eel rtionciloca]) ad 
DONDE esac chess wale ce| wmcliomc Scale cl s caleas elec! sen) oa fatee' lcreve | eyetell eista| Sete] mtei|iaiisiesl Ceerel (are | Meee ee 67 
TINO Peace ce ceria Se 2 ewan co Eealecnleecpouleeelsoslsonleceleos secleceteoetersn| see aloe cleat cee [leet] easel meeting 
ROC) Sees eee ase soe tecl lsc eS) (a es Porte eee ese pee es 4 terete) Pca aces feel eet se its ais olahtl Sone ee 224 
BO eee ee acen eee seslees Bales Bias SABE apy ert eee Mera Ti 
Gildeskaal ....... el eek a leyeeloes 3 ae tale celteelaes 591 
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TABLE XXI.—Statement of the distribulion of fishermen, §c.—Continued, 


~ 2 — ; ——— a = 
{ j 


District 


| Kabelvaag. 


Skokkelvigoerne. 


Henningsver. 
Sandsund. : 

| Nufsfjord. 
Sund. 
Reine. 
Moskenees. 


Storvaagen. 
Stamsund. 

| Stene. 
Ure 


Brettesnes. 
Orsvaag. 
Orsnes. 
Hopen. 


| Aa. 


| Skroven. 
| Sérvaagen. 


Beleren -.----------|---}---|---|--- Be ellsoolbGd ted oe})-SeI|Soalieco| cone eal eros aliecellasallews|ise-||t 


Bisind Se. iy Ss ied Fa Eo a es ea On | ep eM 


hodingenscs-2.---.-|2 -- Se ee See ee ee Bel ee) Bee) ec) jee Saclbsalleodleaalicor|edelloas|icad 
Tysfjorden..-..----|--- |s-=|- en =-|--0|-=0|-00|2--]-=-|-=2|---|--- sonllecsecel! ad|locei sec Baa lass 
intense ccsss <= =- -o-|---|---]---]---/-..]---/---]--.]---|--- Soe hcalean| sed] bec)sac eee lace eee 
15 CGT WEE o=|ae=|~<-|-0-|e-=]---|-00].--|---|-<-|---|- == w--| --|---}-2-|---]---[---[---]--- 
Te aha 2SeE sees spl /cis ---]---[e--|-20/-2-] -2]---]---]---]---]--- ~2-|-o-]---]---]---]---/---]---|---1--- 22 
Wiskstadise2-.o0---2|- 5% wo-|---|o-e]-0-|-=-|.--|-0-|---|-2-]---|--- See) Bcc) bor leaclece|sse\jsos}eosif-so|53-!) LR 
Buksnes ..-------. oubeea|ece|men| eel - clo c.|---|-02/-00|--|--- Sed eed eed eed eee ed ee ed | 


< 
"$9 
S 
a) 
ae 
1] 
¥) 
int 
bo 
oS 
S 


Keaafjord eaten Be oo) ae PA ate Pea WK i Wer Pe ed NRE OMS 57 
MD ESTAC EN jaa sci «= Be eo Ooo Bee ee Ge Ged Goo Bo Gee ee eee od ooo Se) loee njo | soe on ee Deo 
Throndens .....-- san|o--|-ee]--2]---]eee]---]---[---]-.0|---}---[-0-]---]---]- 22] ee [ee] -e]---]--- |...| 1,081 


DONA dr SES eel Beelle Ss) el Roel aoe ace Gr ect ee) See es ec | Bee eee (eral eee ote ey Be oc | 
Maalselven..-...- -- Sa |\eoallt odie laballetan lpodlloge Seales seol=e Pec OeG| eel sect acl eis ayerall’S al| cise ees 42 
Larry (cee EOE ares bodes J---|-2el-eefe-|---[---[o--|--a|eee|---feoe]-e-]- eal e}vee[eee[e ee] --| 
ITVS SO sve ois, oc2 <i. ote Seglleccisae febeteet pico ese! eich | so) foci pra socl erst leroter peel seci Bost lhoe) (orl kc! <n 

SOR Ores cha) inocia ss Ase eae eee See mat eee He alee alee oe Saeed rece sel ect iees| anal este eel lee al creator eae 46 
BE Senile 2 see S 24 ASR aa S8 bbsl see ee>| ses) becllecd bcd eee) Secllors pesliceel Sec aa ceal en perry eel) A - 212 
Malangen .........- Bed bse ecAeel eae ood lace (seal eee lacie aie ecal pete Bea es By PIS en eee eorlosete cal! lle 
Tromsdsundet -.--. Sl Sa¢ Boe) eee sca pied es cod Gad beclaeo| cee acl eee Gar Sec rec iro)aep|eme ce no~) TEN 


Skjervo . SIPS 2 Cel Pac WS te Me | BT) i, Ve Val ad Pe 48 
Hammerfest Lake..|..- = | cel es ees ar eee ees a 2) el Peery ele lee 5 
SC AMIO Meco 2 te elie - oat j---|-+ |--- 3 
Vardé atoll ol Hee eed |---]---]-=-| | ASSES RS) i (Ga | eee 10 
os a a ee Se a a a 
Potalis ssh: | fee tal a | ate | 27, 232 
eit 


Table XXII gives the number of vessels present in the different 
inspection districts at the end of each week. Lodging vessels, vessels 
laid up, and passenger vessels are not included in this enumeration, but 
only merchantmen. After March 16, 27 vessels arrived, 7 of them at 
Hopen and 17 at Sérvaagen inspection district. 

S. Mis. 11036 
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TABLE XXII.—Number of merchant vessels present. 


| Bae 
: | I 
S el | 
tk S a 2 | 3 F 
eek ending— = a 5 3 nes 2 | & He be at Total. 
=e Piste ee aa Maha zed c=) eS 2) Ca ae 

Bo] Boh Sl eel Be le aOR Ss | eo eee 

ted oe 5 a } = Ca) Sy 

oy 2 a |e |e bee |B | el eee 

\ 7 bEa | a. G ea ||, “Stal 
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maMMany: Sloe. = 25): aes yoas)- a 9 6. 2 | 6 28 | em 5 = Poiana ee eo | 60 
Bepriry 7 co.c.s.. 8 [hae 81 san be Sol eagles teag |. ail + age 2 lee BM 
February 14...........- Blt gett) 41 54; 84] 145] 85] 7 15 | 4 455 
Hebruary 2)..--.---.-<: Leee 22; 50 73} 77) 1385 87 12 18 | 10 | 484 
Bebruany 28) 24 25sec 1 21 51 80} 73] 138 97 16 24 36 537 
MUATOM TG se csceu shed ve leaccest 10 21 60 | 58) 152) 126) 26; 40 25 | 25 543 
March 13...... 22/ 13] 70| 61] 69] 122] -115| 23] 40 52 587 
March 20 3265.25.02 2u se 62| 46) 101 100 | 75 77 65 13) 22 | 51 612 
IMA OMIT oo ors se ee td) eahrc PAVE Viet a 8 Von es | 90 68 44 | TU \ oeter 50 467 
AMT = 5 aeiss set eee es See 32 65 70 | 75 90 56 | -11.) 29) 60 488 
PADTUID 5 one pias oe ties bake ee 22 18 30 37 50} 32) 7} «25 82 303 

| | 


Table X XTIL shows the number of inerchant vessels present for each 
half month during the last five years. From this it will be seen that the 
majority of the vessels came out earlier this year than usual, and also 
that they left earlier than last year, since only half of them remained 
at the close of the first week in April. 


TABLE XXIII.— Number of merchant vessels present. 


| 
Date. 1876. | 1877. 1878.| 1879.| 1888. 

| | 

| 
Widdisonanuary 2 cosy fae cients se Sesh c Sneeee nee a eee eee haces ee bese a eee 
Lara) WENO IAN yer) Wye eee eee eceecane bese sheen Londes 2e00e¢ | 80! 120] 80! 140 60 
Wiidla of Mebrawsy.-<..6--0/: 242-04 -a22) cessed. i dR 300 | 340) 240/ 280 | 455 
BeSinnIN Gg Of Marche see ahs sty eto See ee ene ae | 370 |; 450} 530} 560! 537 
MVindetles of; Manchine seth 0 ANS hoye ee ee Reco ee eerste ee 460 | 530 | 630) 600 590 
End of March ...-.---. Sh ee a ape ares ae ee Seen ee aro PeePae ere | 360} 5380) 610) 600 500 
Lindvatshinatcw eek ameArprils else one cas heen te meee ene nS, eecee 500 | 530) 480 300 


Table XXIV contains a statement of the number of merchant vessels 
and passenger vessels (Bygdefarere) present in Loffoden March 16, also 
their home port, rig, draft, and complement of men. In the last column 
is given the number of lodging vessels and vessels laid up. Of these 
last, 33 were trom Loffoden and Vesteraalen, of which number three or 
four have been previously included among the passenger vessels, and 
the rest among the merchantmen. The total number of vessels here 
March 16 was 676, with a combined tonnage of 350,000 tons and a force 
of 2,932 men, including the captains, this being the largest number of 
vessels known to have been assembled in Loffoden. 
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TABLE XXIV.—WNumber of vessels present March 16. 


Square-rigged Total of | Average 
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Senjen and Tromsdé...... Beeaneel 2h. ee| 7 ig 6' 32] 146] 14,530] 4.4] 440] 1 
Total from country, ex- |.--.| 14 10 | 162 41 42 | 26 | 295 |1,236 | 145,110} 4.2 489 | 40 
cluding towns. Ngee | Weecn (i ae] | | 
Grand total........-. | 2 | 45 | 24 | 367 114 | 42) 39] 633 (2, 932 | 336,910 | 4.6 | 521] 43 


* Three of which traded. + Both traded. 


Table X XV states the number of merchant vessels fitted out since 1860 
from the towns and country districts most interested in the Loffoden 
fishery. The number of coasting vessels at the close of 1876, according 
to official statistics, was as follows: from Bergen 59, from towns in 
Romsdal District 71, and from Trondhjem 27; but the majority of the 
merchant vessels fitted out in the towns belonged in country districts. 
The total number of coasters in Romsdal District was 169, of which 102, 
or 60 per cent., were in Loffoden this year; 67 per cent. of the coasters in 
Nordland District and 33 per cent. of those in the district of Troms6 were 
in Loffoden. 
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TABLE XXV. 


NUMBER OF MERCHANT-VESSELS FITTED OUT IN— 

Towns. | Bailiwicks. 
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country districts since 1860. 


Table XX VI gives the proportion between the fleets from towns and 
While the great majority of the merchant 
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vessels up to 1876 were fitted out in country districts, the reverse has 


been the case of late years. 


TABLE XXVI.—Number of vessels. 


Merchantmen. 
/ 
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by Loffoden not included. 
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Table XX Vila shows the distribution of vessels at the different sta- 
tions on the 16th of March. 


TABLE XXVII a.—Number of vessels present March 16. 
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Oravaag. Bea tte oes cate stehais oem wisi aia.2.c)=\2)= (eee alg 1 12 3 4) 1 | 1 23 
OSS LTD ES Vac ae Se a lasasee | 1 6. Silos ce i) iy 12 
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em Five of these traded. 


The table below (X XVII b) shows the number of lodging vessel or 
vessels laid up, and also their tonnage. 


TaBLE XXVII b.—Lodging vessels, or vessels laid up, March 16. 
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Table XXVIII states the percentage of merchant vessels present in . 
the groups of stations named below during the last five years. 
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TABLE XXVIII.—Merchant vessels present March 16. 


Region. 1876. 1877. 1878. 1879. 1839. 
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Table X XIX shows the number of vessels that traded during the fish- 
ery. The places whose vessels have not traded are omitted from the 
table. These are: Farsund, Stavanger, Floré, and Nordmoére, with a 
total of 15 vessels. One column shows how many vessels have traded, 
and the individual vessels which have dealt in two or more of the articles 
mentioned in the table are reckoned under each of these. Deducting 
the three passenger vessels from Helgeland and two from Lofoten and 
Vesteraalen, which have engaged in trading, 119 vessels or 20 per cent. 
of the 591 merchant vessels carried with them trading goods. Including 
the 30 merchant vessels from Loffoden, which were laid up, and which are 
omitted this year, the proportion becomes 19 per cent. In 1878 the num- 
ber was 114, or 15 percent.; last year 148,or 24 per cent. Of the vessels 
from Trondhjem 48 per cent. traded, and of those from Helgeland 29 per 
cent. 


TABLE XXIX.—Number of trading vessels. 
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Table XXX gives the number of “other” outside industries attracted 
to Loffoden by the fishing. 


TABLE XXX.—Other outside industries represented March 27. 
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| | | i 
*Two of whom were women. {Chiefly Hovedtradere, p. 79. 
t Fifteen of whom were women. § Most of whom traded also. 


For comparison with preceding years is appended, in Table X X XI, the 
number of ‘ other” outside trades for the last five years. The number 
of dealers, including watchmakers, most of whom sell watches, was 
diminished by 32. The number of wholesalers was increased by 55, and 
of mechanics by 22. The number of photographers increased from 6 ip 


1876 to 17. 
TABLE XOCXT: 


Other outside industries. 
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MIGROOMIUS coosec dechepcoaaleeoUcuE ode SO BsBEEenpebsee EoChOne- | | j 202 162 

Watehmakers. ....-.- < 29 3 
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PE ADONGUR Sane ce sciscies <iaeieiceciee See Hoelint ose clade deo seins sae 2 | ‘ j 108 115 
DU MMLCUS eee yee ci cmioc eas nats wleecsicee seis see sad Peparch Salis are 21 37 61 75 58 
BunolosplemWuyersiec. case tant ose oeteecicene lee sew eere gee 29 105 *317 365 410 
PRUE OSDOUSO SKE GPOLS tauiss aiclareyasjele va/ea ar,2:2\G\acio niejata aes eencte od 5 8 28 42 32 
ICID ed eee? oe Sots Neral aae ora ticte crercleie dia tae atecis eed ee aly een 12 10 18 9 
HEXHPECONS LO Lap MOL AMAS, | OCCs cect anaes vn Paeed iapialsietse see/ ta [oa beec ees cecal Sicha 6 15 
YALU E Me CULAT, WODK I (Ja-12) seis) ais Se Note aie tne cle is eee geet sicleerw casein ne alate 18 31 31 
POG erie ohn clasaeis jalcio neietle Boe cies hcis alefaiejeie cles cieaue see 225 396 728 939 959 


Herein are included those who belong in Loffoden. 

Table XX XIT shows the kinds of wares used in trade. As will be 
seen, only one man dealt in general retail goods, and 26 handled dry 
goods exclusively. The remainder, for the most part, sold chandler’s 
wares and ready-made clothing, in connection, though to a small extent, 
with dry goods. All of the watchmakers and, so far as I know, about 
15 of the dry-goods dealers had district licenses. Twelve such new 
licenses were issued this year—1 in Skroven, 8 in Vaagen, 1 in Hen- 
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ningsver, and 2 in Balstad; 5 of these were granted to residents. The 
number of dealers this year was: 


ReSIGenps . ties te Pe ane ach clae ik at Ghareh arn ete CLOW ot a 58 
Pe PINOT oe Sener ajo dak wa NMI oO eae © 2 162 
ROM VESSOLS «2 249-4 es Se So) ee ee Sa) eS eee 124 
UPTON KEES. 2) slo Ac) she bap Sew a cyementa YS Re Gy oem are tate Sere eee ee 
GOlSIMmIGhS = 272 | 2si2 S82 eS rare pares Ord ARAN CEMA ES “eg 

PRopale rc oe ie aA OREN We Pes ee CRM EL 383 


or 1 for every 80 men who were present during the fishery. 


TABLE XXXII.— Number of incoming tradesmen. 


| pb ! -. 
‘ a Co) Pe 2D 7s 8 
Kind of trade. g FI £ a = ioc = eee = 

ees > bo | o iA a S 3 3 ia 

eran tieete a | & a I A Si eg r 1s 

| 2 St ns Chel een eS H | 3 | 

| n > ee a0) n n p faa) ma | A 
Es eco = - Wed a a ae : — 

| 
General retail goods..-.....-.---- | M2853) oocen- Beene peees eee pened perer 1 2S See i 
Chandler’s wares...-------------- apore jzeeiare i eee ND eee 1] oh Sa | | Pe hee ae 9 
Dry goods....-. .----------------|------ | 6 16) Nase al Sans e See ae | Dt eS ee 26 
Ready-made clothing.---. -- ---- lence ee 7 22 | 1 2) 4 Sil ees Ikon sae 40 
Chandler’s wares and clothing.--.| 10 |...--.!.-----)-+---- 4 VAS Ae 3) )-sasee | 3| 22 
Dry goods and clothing. -----..-- | 8 | ays Bee eee 1 1¢ Gece ee \ oc aicisis joo ecioel eee |sosimags 28 
Groceries and clothing ..-.-------.|------ (eoeaee ease lie siaiejaie lagasse Maclean snk ¢ josnes{|snoces aor | 
MOT AO ea se sn =m lamellae ae = | elem mm ll om miele OJ ese Sel laseres| Maa bsiase wate: aa uate |Raseeice||a= =e ee 
TELE ENTS EC SEES UE COES Meee Be crte fase QA smlo's 1 IO 2 ae ye Seay 1 eee | sicefeiote | 4 
Watches and clocks ..........-.--|------ \esas5¢ UO eesese 4 yO eee eee, = eee jada ; 15 
ake pete! ce sven arar hee seos: 1 1 SESS ee eh te Nees aes ae ease? | 12 
Woodenware ..--.------------.---|----- joeDeea jacaoat Wea ae ee, | a Perey cis. ese feeerimc 1 
Miptales: 440683249 225-5-255 20/ 19) 62 2\ .26) 20 3 3 |. le debe 
| } | 


Table X XXIII states the number of persons who were entitled to 
sell spirituous liquors. The number is about the same as last year, 
that is, one for every 460 men present during the fishery. 

TABLE XXXIII. 


| =) 1 
| a a 
Li aq | ~ a 3, ) =| = | g, 
icense. la z 5 a a| D 3 : g F 
2 ra + A a g : 2B — pu |icee 
a eet Ny Sos = A = 2 = a a 2 
iP, £ a ° ® S = Ee =| 5 ° 
n Dn a0) oot Nn ay eyes 4 a |e 
Whisky: | | | 
Wholesale and retail ..-.-...--- Bi \stahaierets Mele aasee |.=<--- 1 oases |sosee Ie ilo 5 
Vets ee deieate cheoee /..--|-2-+-: | UWeisee se 1 ee al ee ae (ok oe 1 ceeneaes beh eee 2 
Wiholesalelow 2 scece. sen secee eee WW eeesoalBonbsa 1 pO ey (pst) fee at 2 5 
"Th Rage eR Beaver alicia pene fia aca |” S| ae Wa 
—— ———— ee Seen oaemaenaeteend| inaseneenn nel —— 
Wine: , 1 
Wholesale and retail ...--..-- i locases 4 | ce) 2 Oilers 1 1 5| 21 
TERED oe ccs cmle Scie selene ae so) tenterninll <lainin of sims oe Jeaeeee |------ ee ei fae Gis eo nee lie wa emell ieee eee 
Wiltolesale\s) 002). -6 2. sia aee eee 1 1|....-. haces eileseee 1}2 2225. |e | 4 
AURA DERG an a IRR TS cat ls cco Oo NT Roe lara te eee: 6 | 85 
Beer: | | ieee | a 
Wholesale and retail......--- 2 | 1 7 Gy 2 5 |...--- J 1 5] 25 
EGnChIL. sea C SOB Rae Sea eaeeEIen Sracbe | -2--- 1 |.---.- leet Ml Recren||eene | So. ess 53 2 
WihOlesal@ seems ceiaiiae + wis. > ta S efeall AN Ee Sees toes 13 Se Meese oe UW eee | 5o9cc: 3 
Mate Were ech eee ack chico 2 Daas 1 BP rt pases Aare 1 5| 3 
Total number of dealers, 188). - -- 6 he ey ai Bol) ais 1 ip 4 | 2| 12| 67 
Total number of dealers, 1279 -.- 6 3 14 3 8 10 3 2 4 12 | 65 


[37] THE LOFFODEN FISHERY IN 1880. 569 


' ‘Table XXXIV gives the number of days, Sundays and holidays in- 
cluded, from January 16 to April 14, wherein the weather, either wholly. 
or in part, prevented the fishermen from setting or hauling their imple- 
ments. Altogether, in East Loffoden during 45 per cent., and in West 
Loffoden during 48 per cent. of the fishing season the weather was such 
as to interfere with the business. This year, also, most of the unfavor- 
able days occurred in periods, for instance, from January 20 to February 
5, from March 4 to 14, and from March 30 to April 4. 
TABLE XXXIV. 


Detained by weather between January 16 and 
April 14. 


| 


Month. . | East Loffoden. | West Loffoden. 


_ = _— 


| 


“Whole day. Partof day. Whole day. Partof day. 


8 2 Ke eaemeassSsoc 
5 7 9 ' 5 
5 T 6 7 
3 2 3 3 
21 18 | 28 15 


Table XX XV gives the number of days of detention in port, because 
of bad weather, in the different inspection districts: 


TaBLE XXXV.—Days of detention in port on account of weather from January 16 to 


April 14. 
, January. } February. March. | April. | Total. 

Inspection district. 2) 3 Ls ie es e cS ES & ES 

Seo (oe Wee loe: (tol ee beeen 

slayer es ee) ei. Je BP eae oe anaes 

es = — — ———— | fr 
leach ee Se eee re (elie re 1) er def i (ee 5! 19| 20 
MW Oly solar ceteminc = wise ncieeisciesiomo=cincie 6 4 4 6 2 9 2 3 14 22 
WEES ® Sachdogusseueposssneoss souesecem= 7 3 5 7 5 7 3 2) 20 19 
EEN ns congeced eapode seedee seesaos Soe 9 1 5 7 6 6 | 3 2); 23 16 
HeNnMINAN VIL: - <5) .sccee ses ce seen. 8 2 4 8 6 8 | 2 3| 20 21 
BiaMSuNGere es re cic Sas e cesses | a) Gere 6 7 7 7 2 3) I) 225 17 
lie oss des Jobets od sasooe see se bueBencas (ih) Reeee 8 4 5 9 | 3 3} 26 16 
lente Sie o38 won eee cies FO ccc STE eee 7 Sree aes 16 
GERI GE ee ele aioe sas cic be acd eiats e elapeiaieieielers 9 1 10 5 6 5 | 4 2| 29 13 
SOV ANC ON a lool tng on hes eisies 9 1 9 5 4 8 4 2 26 16 


The report for 1878 and for 1879 contains a similar table, and I ven- 
ture to repeat this year also what I have previously mentioned with 
reference to this subject, since certain persons still seek to-maintain the 
opinion that the fishermen should be prohibited from going to sea unless 
the weather allows all of them to use their implements. The essential 
hindrances to the enforcing of such a general provision in practice are, 
first, that ‘‘ sea-weather” may be differently construed by different per- 
sons, and, second, that fishermen not only from different stations but 
also from different inspection districts, where there may be permanent 
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differences in the stations, often have their implements placed in the 
same waters. It will frequently happen, therefore, that while one fish- 
erman, who lives in a certain place, is legally entitled to haul his gear, 
another one who has his gear in the same waters may be forbidden to ~ 
do so, because he lives at a different station. It is especially during 
the so-called partial sea- weather that so many different conditions, such 
as size of boat and crew, ability of the men, and their acquaintance with 
the water, distance of the gear from shore, situation of the place, cur- 
rents, direction of the wind, condition of the fishery, &c., are to be con- 
sidered in deciding to what extent the implements can be used, that 
the question can be settled only by the boatmen themselves. 

Table XX XVI shows the average number of entire and partial storm- 
bound days since 1875. This year the weather has been nearly like 
the average of the last five years, and somewhat better than the aver- 
age of the last four. On the other hand, the rough weather which 
occurred at the close of January and the beginning of February, during 
certain days, was unusually severe. The water, especially, was very 
high. ; 

TABLE XXXVI.—Average number of storm-bound days, partial and entire, from Janwary 
16 to April 14. 


| | 
Se Ng aie | 
Year. | 8 5 seit |g : 
eo B he ae = 
| | 2 | ~ 
ion tes ® S| a io) 
} & | & Al |) act 
4.5 8.) {Ta 23 
5.5 | 11.5 pen i De 34 
122. | 168) 12.6 6.5 47.5 
8 15.5 | . 13.5 3 40 
7 145.) 07 6.5 45 
10 13 12.5 5.5 41 
Average num bere eee ce ee ecioki peor. auale Calais mene icee | 7.8 13:2 11.8 5.6] 384 
PV ETAPE DEN COME cases arse a seen cake on as ounetereee sacks | 49 46.5 381 40 | 43.1 


Altogether 15 boats and one vessel were lost, in which six men perished 
while 71 were saved. The cause of the loss of the vessel at Henning- 
sveer was dead calm combined with swell and current. The vessel was 
crushed, but the crew, consisting of five men, was saved. By other 
accidents three men were lost—one in Kabelvaag by a chance shot, one 
in Stamsund while trying in a state of intoxication to cross a foot-bridge, 
and one in Balstad through the sinking of his overloaded boat. Of 
those who perished by shipwreck at se:, five lived in Stamsund, and 
one in Moskenes. The fishing season just closed has been the most 
fortunate since 1860 with regard to loss of human life at sea. The num- 
ber of shipwrecks, on the other hand, was nearly as large as in 1876 and 
1878, when 43 and 10 men were lost, respectively, and at the same time 
considerably larger than in 1875, when 17 men were lost. Table 
XXXVI states the time, place, cause, &c. (of loss), since 1875. This 
is based upon a form employed by pastor Hilert Sundt, in his time, and 
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according to which the explanations of shipwrecks occurring of late 
years are recorded. In these six years 95 persons were lost by ship- 
wreck, 21 by other accidents, and 282 were rescued; so that 75 per 
cent. of the shipwrecked were saved. 


TABLE XXXVII. 


} 
Month. Place 
| aa! =a AT aa ii 70 Ty ate 
| | | 5 ieee | 
| | is FA | 5 | | 
Year. | Bis) a/e | | as | | x 
| tele | TBS lbs fh 1 Bis) | beh Ig 
Pig| a Lisigigizisis) di a/si2/ i¢isiie 
a |S/B) So Sslelaisisiele &| 8 | a 4 \ai 3 iiss 
2 88] & (BSSlsigiclel ¢ | &| | 2 ls) 8 Seale 
| o > ta | w i) els + 
a alta cielel let alls a | a lamin 
= frames | = —|— |—|— =|) |—| | 
| | | | | | 
TIS GU: el i gi 13] 3) 2 Iie Ven esal real salle ae east 3\._|..\__| 
TEC G8 See a a 16) 2) 7} 3) 4). DS) aly Hele elem 1 1 
TENS SLs RaSh Se Heals Ay Bee saat ts aa |i fiw cat) a] 85) mgm ae aie 
TESS sic St oe Ue GO 14| 2} 4) 8}.-|. a 15 | eer |eagel| Se eee Pe iil ea lied 
TREE ces oe nS CEA HO SCAU al eI SEY ESTER yl oilh aco 2 
TE) Coe R ea eae eS ee eg 15p A Aly 10) Lele eleayey ah A) a) Dl Be sii ei aeee eeealie 
ECan ee ON Soe Ie: 83 ei 9 3/1/8361 10| 12| 15| 11/3) al al aly 3 
Ho io { | | | i 
Occasion. Accountability. Nuwar | Lost. 
ss ay a te Peay 
} | D2 
bell [| | leboe 
_ Sie eo g = 
. © 
oe SOE ae ene 8 £ 
oO Se all | : jor 
ces ce a s 
PUGS a) sO eves Poel a 0 lee |= 
TEA ee Perce ee see ee ties el So || IE 
Blig tet lo Beis vee |) Onl cael esanntmes 
Sy Srey hSh I Spear Wrst Set) fey |e 
TEP Soci SBS SCE Soe ee Ses ae OuersnlsSielr ee |e Noscche Stel t7al es sale cetera 
TED Bee e Oe aaa ie a See 135 a7 |e ieee | 40/48) 4) 47 | 221 
TERI coma GEES Se CS ae Sy eetaliet P| | 22)| "5)| 44) exgjllineae 
PSB re ee oe eal eae cM Soke pO Ny ae | | 581/10] 3] 4181] 57 
Te [er rare Sede ames EM Be ee W7| 4) 1 9 75|14| 7] 211) -7e 
THI) 5 oaks eae aan a alee ee | 66/ 6| 3 9| 29 
Motal seca sol. Bs ene ee | 64.) 17]. 2) 20) “251 10’) a2 | 95. | a1) aie) ee 


Table XXX VIII shows the mode in which the shipwreck took place, 
the cause so far as this has been ascertained, and the size of the boat. 
Of the 51 shipwrecks which have occurred in the last three years, 21, 
or 41 per cent., were caused by wind storms; 15 or 30 per cent., by heavy 
sea, and 9, or 18 per cent., by collision. Nearly the half (25) might have 
been avoided. Sixteen of these, or 64 per cent., were due to carelessness ; 
7, ov 28 per cent., to rashness. Shipwreck occurred most frequently 
among line-boats, between four and five out of every 1,000 boats, which 
is a natural result of the business. Among net and deep-sea boats, 
there are two or three shipwrecks to every 1,000 boats. 
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TABLE XXXVIII.—Loss of boats. 
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For comparison with the preceding years is here given the nean tem- 
perature at midday for each half month since 1877. 


TABLE XL. 


Air temperature at noon. 


Time. [ays a 
| | | 
| 1877. 1878. 1879. | 1880. 
Tigenmensy TO Ry GT NS Se eae gees re aE ecg et ere Nee ee | 2.5 0.3 | — 0.3 | 0.9 
Thelen? Tin Ul Soca Soden Spe oas Soc Cpe oEdoee CEE HeriSoe Se Coecmemc ene —0.6) —0.9 — 5.0) 1.4 
MD RIaE Velo LOT ON Ghs so ene obit ae cine = Secion cae ciiainmisicinws piatinsia saieies wine —1.1; —0.2 0.4, —1.3 
Te bere iv 10 ry Ty) SS Ce EE 8 eee ee SOR eo BOER RDORGERoBe SEDO Sos Es, eb | 0.6 | —0.3 0.9 | 0.1 
iru WS Bi cbs eee ade ee oe Oke see coacr cnEaooneereage acene sal 0.9 | 2.2 2.5 | 3.3 
PAS UMMM DO M41 e a alate ln inlejrins =a 2 nisje ciate lcles <i'e JOD aA EAaeU Cen eecceoaanecs | 2.1 4.8 3.8 | 2.7 
j | | 
Mean temperature.....-.-.--.-.--.--- epenurenconeesseonece eae l= 5 016 1.2 0.5 1.3 
Wi GamplOMWateMMPOLAGUL CH Seatac = qe leis omic cnnicln es Sectelss/nise se erste ;— 3.9 —3.0 — 4.0 —2.8 
Maximum cold.........--.- Bes Soe oh Jaen sic eae ee eee memes )/—ll.1|) —9.4 —11.7| —89 


Thus the mean temperature has been nearly the same as in 1878, 
whereas it has been one-half degree higher than in 1877, and nearly one 
degree higher than last year. The greatest cold, as in 1877, occurred 
in the latter half of February. While the severest cold in 1878 and 
1879 was in the first half of this month, the temperature during the 
corresponding period this year was 2.0 degrees higher than in 1877; 
2.3 degrees higher than in 1878; and 6.4 degrees higher than in 1879. 

Comparing the air temperature with the fishing we find that the best 
catch was in the month of February: In 1877, during the third and 
fourth weeks* (the coldest); in 1878, during the second and fourth 
weeks (the coldest); in 1879, during the first and fourth weeks (the 
coldest and the warmest, especially the latter); in 1880, during the 
third and fourth weeks (the coldest). 

Thus in these four years the best fishing in February has occurred in 
the last eight days of the month, which probably is simply a plain re- 
sult of the time. The best fishing has occurred during the greatest 
cold. The air temperature, either at the time of the best fishing or 
during the days immediately preceding, appears, however, to have had 
no influence on the result of the fishery. 

As a continuation of, and a necessary addition to, the observations of 
water temperature secured by the inspector during the winter of 1879, 
the telegraph inspector in Troms6 district, J. B. Lie, continued these at 
Lédingen, at depths of 30 and 100 fathoms, from May to December, 
both inclusive ; 36 series of observations were taken at depths of 30, 36, 
and 100 fathoms. These are here given entire, since they are unique 
and of general interest. The inspector has kindly promised to have 
these observations continued this year at Lédingen and Sdrvaagen. 


*Not a calendar week, but a space of 7 days. 
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TABLE XLI.—Observations made by direction of J. B. Lie, telegraph inspector in Tromsd 
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| Wind. Water temperature. 
| 30 fathoms. 100 fathoms. 
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yi (distaa te ester ae | 0 120 [6.0 |5.2 4.4 14.6) .. | 2 [0-..[-.. . |, ce |e iNtorthienla: 
| | current. 
De RA NEG Mt WTO | secd > 2 2(uee [Per Oa 5.7 4.4 4.8 5.3 5.5 |6.0 6.4 | Stormon Slat 
SS OO Oe SS Oe eee 
Average.|...| 7.6). ...... ---|--.|5.77/4. 97,4. 40 4. 204. 95 4. 55 3. 82 4. 024. 97 5. 72.6. 25,6. 42) 
Juno ....| 3 11.1) NE. | 2| clas emlay Red Ua cme ee 
5| 14.6 NNE. |....|...| ...|---.| ---|----]66 5.5 |5.0 |5.5 |5.8 |6.0 16.2 16.4 
TOSS AGS NGM ead ee el Teen aNe TDA OU One. | eames eee stpeens Ce 
CN | 10 a a 6.5 5.8 5.0 5.0 5.2 15.6 [6.0 [6.2 
Te TRO se eee Sree sl 5sb: load haul sen lees wee [sae ee 
14’ 3.1) NW Die Sale acl eee 6.0 6.0 5.3 5.0 |5.0 |5.3 |5.8 |6.2 | Fogandrain. 
16 7.6 NE 8 16.3 6.3 5.8 15.5 |..-.|.-. |.-.-| . |.--.].---|----|2-.-| Smowaqualla. 
TSA TAS sees 3 |10 |....|.---|----|----|6.4 6.4 |5.8 [5.0 |5 2 [5.8 |6.0 16.2 
DAN TIORG Seat oes SelPS 6) SGI 558 be G leat eel oe Nae | 
BG 190) meee: sel) ON TAleas-|) | fea sa|eae-(O80 n7eniG: 00152451516) 60N O4nlbe 
30) 13.5) SW. | 2| 3/82 6.7 [5.9 [5.7 |.--|2-..)-2..).-|2.. |.-..J- 2. pe 
Average-|--.. TO see ...-[-.-|6.8 [6.0 [5.4 ee 6.9 6.2 5.4 | 5.2 \5.4 |5.7 (6.1 6.3 
< | | eal | I 
TABLE XLII. 
Wind. Temperature of water. 
3 Reel See aes 
30 fathoms. | 100 fathoms. 
| | 
| 1 | | Th Alt l Remarks. 
: Vso eit cl) eV al|a)ia|lala] a 
8 Hs Som = tal = Tel apa iU=k O= P= b= =U =| 
= SOul CS Sel tes een Se eros ere hoe aCe 
; Belg (S12) Shel Silat a) S| eo ee ane 
Zia] £ |BlsiS/SiSlslB elie sie ele 
Ald | AV ee Sl Sra A lala tals SS eine 
nae ens Mis a ak ec as ea 
Olive sc. POR Gh ce bape 0} 1| pee 19.8 82 6.0 5.8 6.0 62 64 65 
7| 19.2 RCs OMLSHOREOS SITs Ores O)emal wees eee eee ss) el 
114.6 NNE.| 3/1 epee ees ee 120M Sie8) O10 5:94"; [wees lee na eee 
11, 10.8 NW. | 2/3 ea 8.78.0 6.2 5.7 5.8 6.0 6.2) 65 
TAN A040 'SSWeiy 2G Seal) We Gly aS 76, sasiseodle tenes le. || een eeeeg ee 
WG | HONS) SING: Ue By ORE ps cena 9.8 9.2/7.3 5.9 6.7)-.--|---- 6.6 
AS UTAG ENEY | 2h, LOO OFoGxal GSO eee | 55 [Gece sae: [ees eek een eee 
22| 21.0)........ [OTF Tal) Taare 13. 0| 9.5) 7.0) 5.8) 5.9)....| 6.3)... 
24} 28, Gla... =. 0/10 11.9| 9.1) 5.9 OA ha eee ree ee re ei 
2615.8 S VG east 12.8} 9.0)....| 5.7]--2.| 6.1}>...).6.5 
28] 93.1|........ ))}, OVE G8) 0/4) %Q) GOleeet| ale aoe] col ae lies 
30, 23.7) .--..--. TA Wy Fae val ee Ss |14.0,10.5....| 6.0) 6.0) 6.2) 6.4 6.6 
Average .|...|..... Saree ennen eren |....|--..|.---[11.4] 9.5) 6.9 5.8) 5.8) 6.1) 6.3 6.5 
a) | | 
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TaBLE XLII—Continued. 


| Wind. | Temperature of water. 
} | 
a — = — if 
| | | 
| | | 30 fathoms. | 100 fathoms. 
| } 
| SH aa? | Te ia i Remarks. 
eae || la)2l | lg)alalalal¢ 
We Be ae Pata Bes Bi rae = SUE a aan es 
Piel ee | Ss iala Ss) sales aie jee Sl 
Soeg z EISIE(S IS (2/5148) 4 Sis & = S| 
Al 4 A |RIF(2\Rl/R|Alal/S1R/8 1S /8/2) 8 | 
ie (Faamils Cun eheenl saa NG NPT Fi Tah 
August ..| 1) 26.7). ....| 0| 4 |14.510.01 6.91 6.5....|....] - |... 
W197) NEL | 202 |e s..|) sch. 1a 5)12 5) 8.01 620 
13} 18, 244e<2.2). TOMA RO Ror ToBe OSes ae este glee 
15]'19.3) —.. 23. WO Dilcceeten Pastel hac 114: Bl Oag) 759) Godlues| 
l/h | ee eee | 0 | 0 13. 210.5 7 ABYIGIBIS< Sultae| 
19} 16.8, NE. | 2/2) |. 13.510. 0 7.2 6.3. 
93) 14.4\ WSW.| 1 (10 [120100 7.2, 64) |....|... |--.-|.0- 
26120 We | 8/7 |-.--1..-3).5-|..-.| 9-8) 9.2: 8.5).-..|.-.. 
28° 14.0| NE. | 1°'| 2 |10.810.2) 9.5 7.1)... |..../.... 
BO 1210) NIN A S40,| se 2elooes |. -- [eul1d 2a tor 3i"7. 
Average.|...|.....|......- ee es a a ee 12.610.5 82 62 6060 6 
==) = = | = ——| ——— ——— —— == = 
Scpt ..... i ed oee O al Resaa ee), ee eM eee eae hems. 
4) 8.4 NE. | 2 [10 '10.510.210.0 7.6 6.2 6.06.2 64 Rain. 
6! 10.2 WSW.!3-4 | 8 10.810.810.0 8.5|....|....[-...|..-.]----|.:- (ibe; 
8} 11.4 NE. | 2/1 ”/10.920.910.8 9.27.5 67 60...|_. 
10; 10.6 SW. 4 |10 10.710. 7:10. 8 10. 0) : i ea eeeeie ej eic ie 
231 12.1 NNE.| 1/1 10.410. 410.5 10.610.810.2 89 6.2 
35/102 SW. | 4 (10 10.310. 310. 410.5 ae michel eR ee 
BUM eS 22s. SONGS eee |e: -. 10.910. 8 10.7 10.8 10.610.6 9.9 6.2 
Memrarestiee sen (ose (tease. Pisa SERIE 9.5 88 84 7.7| 63! 
Ovtobor..| 2) 12.2. NE. | 1/0 10.8 10.5 911. 010.8 ee ae eee 
AS A SOO MON Gal. cl "110.010. 010.610. 7 10. 6 10. 6 9.2) 6.21 
6) (898, Se) 4 1 8.7 10.0 10.0 10.6 nee see 
5) Vat es BO ans Raf ea Dea 18.6 8.9 9.0 9.0.9.7 9.8 69 6.3 
Ba aa NEW? | 0.) 867/848). 0.0/ 800 2 | ce). fsa). fecca| see efoe 
2 4.0 S, | 5110/80/85 86, 85)....|..-. ESSER Ser Pk! Wotan Rain. 
an | a — =) ee) ee) ee eee eS ee ee Ee eS Ee 
PNMOEALD of |. 02: -|2 anon =~ 3 eee ee Paeese | see eeallee | 9.3 9.4! 9.8 9,810.110.2) 8.0 6.2 
Navies a1 e NS Ya) 2" 80/80/82 80... [Pe [22 |. pa oe te a 
Cie A eee Wey LOPS wheal nee | 80 80 8282 82 84 7.0 63) 
8 —0.9| NNE 1|6/ 8.0 7.8 8.0 7.8 ol ball reel eet Mee Ose aea| 
eto Ove! H) Selec |e-ncl----| | % 3) 7.6 7-7) 7.81-8.0) 7.0) 7.0) 6.4 
12! 4.0] NW. | 2] 8) 6.8 7.0/7.4 7.3) peas aN Fie ees a 
26, 2.9) W. ORION eee ee al omclee o- | 5.5) 6.7) 6.8) 7.0! 7.1) 7.2) 7.3) 6.5 
| 28, 4.0) ESE.| 1] 7 | 5.4) 5.8) 6.0 6.3 hp eg ead ee eee ae 
Average .|...|.....[...2.... a a ae ee | 3.9| 7.1 7.6) 7.7) 7.8! 7.5) 7.1) 64 
2 SSS SS | SSS = = od = —! — i 
Weesesec 3 EST STERS TOR | | Ga eae | 6.0 6.0! 6.2 6.3 7.0| 7.0 6.6 6.3) 
See ee Os48\6.0) 525.2 5.4. 2. 2).8. ti as ts was 
184 NW, | Ms) a || eco. cle | 4.0) 4.8.5.1] 5.5 5.7| 5.81 6.5 6.3) 
January :| 5—0.1) SW. | 2/9)....| .. |---.--- | 3.8 3.8 4 4.4 4.9) 5.3! 6.4 6.4] 
il | 1 | | | 


NOTE. —The ‘observations at 30 fathoms were made ac able’ 8 length from Lidingen light, those at 100 
fathoms in the middle of the fjord. All the observations were taken in the afternoon. 


Table XLIII shows the mean temperature of the water for each half 
month, also the mean temperature of the air at 2 o’clock p. m., which 
last was kindly communicated by Dean B. Kokk from daily observa- 
tions made by him in Loédingen. All the temperatures are given in 
degrees of Celsius. From the observations it will be seen: First, that 
the summer heat has had little influence on the water temperature at 
depths greater than 40 fathoms and none at all at depths of more than 
50 fathoms, at which depth the water has been uniformly 6 degrees if we 
except the slight deviations occasionally produced by the sinking of the 
surface water cooled during winter, bearing in mind, also, that three 
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months, from the close of April to the end of July, elapse before the water 
recovers from the effects of the winter temperature. At the bottom, in 
100 fathoms, the temperature has been constantly about 6.4. It is fur- 
ther evident from this table that the water has not begun to grow: cool 
before October, and also that the cooling has not occurred gradually, 
but has been rather uniform throughout until the middle of December, 
also that a somewhat shorter time is required to effect the normal win- 
ter condition—the coldest water at the surface and a gradually increasing 
temperature towards the bottom—than is required in summer to produce 
the opposite condition—the warmest water at the surface and a decreas- 
ing temperature downward. After the middle of December the decrease 
of temperature has been slower. The water has been warmest from the 
middle of September to the beginning of October; the temperature dur- 
ing this time has been uniformly between 10 and 11 degrees from the 
surface down to a depth of 70 fathoms. The fact that the temperature 
of the stratum of water lying between 50 and 70 fathoms increased so 
considerably in the space of three weeks can only, so far as the upper- 
most portion is concerned, be ascribed to the direct influence of the 
warm water lying above it, if we admit that its greater saltness makes 
it a better conductor of heat; but may certainly be explained more read- 
ily by an afflux of warm water, probably from the shallow places in 
Ofotfjord. 
TsaBLE XLII, 


& 
| z MEAN TEMPERATURE OF WATER. 
| > _ 
; © 
Wes 30 fathoms. 100 fathoms. 
i ae | = 
Nan Es z a Z z < a pile 
oe ites ee ele i= | 1 8) 8) ee 
| 2 gs P= = = € g = = S OSes itet= 
| & 3 = S S = S = = ea) 
= B = Fa aa) D = 5 = $ =, )A 
May: 
First half ..-..--. 27, iy BB, BZ | BoB 1 BrGh eBhBet 1320 2 ‘3.8 | a¥auleghentenaanene 
Second half....... 85/58) °5.0) 44) 431050) 2613.8) 407) 5 eee 
June: ; 
First half ....-... 9.3| 6.5) 5.6) 5.0! 5.2) 784/558) 5.14 5:2) 5. SenaeneroMmeed 
Second half....-.. Li) 7.0) Geb (5.84 SG, ie ae B id dae voces 5. 5.8 | 6.2 ae 
July: / 
‘First half ...-.-.- (16:4)'10:7 | 9.2} 6:8) 5.951102) 93° 6.71] 5.8) SOM Mestetese 6.5 
Second half....... bagie | 1ae6 22.22 6.4)) 820 (IO | 9S ue row |) ee pe 
August: | 
First half ....... 19.4 | 14.2/ 10.0) 7. 6.4 | 14.7.1 11.0) 7.8! 60) 60°) "60me 2) Gap 
Second half ..-...- 16.1 | 12.0|.10.2) 8.2) 6.6 )-11.3 | 101 8.3 | 6:6 paseeee 6.0; 6.1 | 66 
September: .....-- | | 
First half ....-. 11.6 | 10.9 | 10.8} 10.0; 85/107! 105; 10.4) 84] 68) 63/621 65 
Second half. ...... 11.2 | 10.3} 10.3 | 10.4 | 10.5) 10.6 10.6 10.6 10.7! 10.7|104!9.4'62 
October : | | | | | 
First half ....... 6.8 | 10.2 | 10.4 | 10.5 | 10.7 | 10.0 | 10.0 | 10.6 | 10.7 | 10.6 | 10.6 | 9.2 | 6.2 
Second half.......|:1.6j 83] 8&6] 88|] 8&7] 8&6: 89) 90) 90) 927) 98169) es 
November : | | | | 
First half .....--. —1.5| 7.6) 7.6} 729| 77). 7.6! 7.71 7.8] 80) Ba) mgingnOnlee 
Second half .-.-.. 0.6) 5.41) °&8) 60! 63} 5.5.) 67 1°68 |) 7.01) 7.1 leeeoeneoee 
December : | 
First half ...... —2.41 5.0} 6.21) 5.2] 54} 60l] 16.0] 6.2) 6.3). 7,0) e ZeOnmenenmens 
Second half... -- 1516) | 5924 25] SERS Ss | oes Ieee 4.0) 48] 51) 5.5| 57| BS81E5/68 
January : | | 
Hirst half es-..-~- [ME il Uae meee Bais 2 epee ees 3.8, 3.8) 4.0) 4.4) 4.9) 53/641 64 


| 
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The temperature of the water has been taken daily at the surface 
and at depths of 5 and 10 fathoms. The results are set forth in Table 
XXXIX. The lowest temperature at the bottom and surface was 90.5 
(in the beginning of March). The difference between the lowest weekly 
mean temperature at 10 fathoms last year and this year was only 0.2 
at the surface and nothing at the bottom. The highest temperatures 
were 3.5 and 4.0 (beginning of February). Regular observations at 
greater depths, 30 and 80 fathoms, were not taken, for want of time. 
In all 38 series of observations were taken in 30 fathoms, and 40 at 
greater depths, against 65 and 58 last year. The same instruments were 
used in taking the observations as last year, namely, 2 Negretti and 
Zambra thermometers, which were kindly lent to the inspection party 
by the Meteorological Institute. The same instruments were used by 
Inspector Lie also. As the division into degrees is not very fine, an 
error in reading of 4 degree is, of course, not rare. There appear, how- 
ever, to be no more serious errors of observation. The observations 
were made first at the surface and gradually downwards towards the 


bottom. 
TTWABER SXOL DV. 


| 
| Temperature of water at various depths from | 
| | the surface to the bottom. | 
| ma ED KIEL Reel Ca aPC Ia lai 
i | | . . Cill | e S| . ° = 
| |e | eo) @) @] oj) ao) oa) do] wo] iti y 
Date. | Place. | eaase FI gE) E/E) E/E: Condition of the fishery. 
1 @ S i) o| 9 ° S) ro) i} o|¢6 
| igiziai2l|2l2l2l4ai2|4/4| 
| €i/2/2/3/8/2|2/8 |e |3 (8 | 
} Win Ee odes onl eel a ies | oe 
! pi nm LN wm | oO | 7 VT ee ed io) 
bt Eetes | | =a es eee a eee - 
' 
Jau. 30} Svolver..... 3.75 4.00 ..-. 4.25 |..../4.75)....5. 25,6. 75.6. 75! Irregular, mostly light. 
etree aiMe sot oe 3.50 4. . |B. . 50.6.7 
2.754. ui . 0016. 00) 
00 3. : He 2 . 7516. 0 
20 2. ¢ : ..|.---| Few trukket, good fishing. 
2. 00 2. 0/2. Irregular, mostly good. 
= 1DI2: ee ..| Irregular, mostly light. 
. 00 2. : . ! | Uniformly good. 
00 2. fa. 70\4. OO|=-= 21... Sa|/ Sa ilaesallbee Fish abundant. 
2,252. AIO BRED eee ee (eel ae eee ee 
ee ae 25,2, 25/2. 2512, 75/2. 75)... | Be aR Be 
3 (Str6mmen) - 1. 50:1. 75,1. 75/2. 00/2. 00 | A eed (a ee 
| Storvaagen.. 1. 75)1. 75)2. 00/2. 25,2. 50)..../..-.|.--. Teeeso eee aaee Exceedingly light. 
10 (P2512: 35/4. 00/5. 00/5050]. -.|.-<|. 222)" 2 f2-2c|--- Good fishing. 
Tslendingen | |3. 00)3. 75/4. 75)4. 75 =~ {5.00}. ...)-=--|---.|.---|=.-.| Irregular, mostly light. 
282) See 3. 00/3. 00/4. 50/4. 75). - - -'4. 75)5. 00 5, 25|....|....| Exceedingly light. 
7M Sondafaket. 2 2. 75)2. 75/2. 75)3. 50|....15.00| . |--..|.-24].-2 |... 
12) Islendingen |2. 50|2. 50 3. 00.3. 25)... . 4.50.5. 00 .... 5. 50'6. 256.25 Light. 
15, Ostnestijord. 12 00,2.25.4.755.00|....|  |5.75,.--. 6.006.25,...., Good fishing. 
it: | en \2. 00)2. 00 2. 50 3. 25)... - 4. 00/5. 00 - 6.00 6. 00 
TC Roonaan eee ee (2. 00/2. 25 .. ../3, 25]... 4.005. 00-...|.... 6 00)... 
sund - . .'2. 25/2. 25,2. 503. 50]... -/4.00|....|...- lt Pee: |... | Light. 
=H Beiestiond 2. 00)2.25). <= .13..25}- - - 13. 75/5. 25). . - . 15. 50 6. 00 6 00, Smaller, especially night-line. 
21 ees 2. 50'2. 25.3. 25:4. 50). ---|.--. Vea ge rare pay Sunday. 
Ble. "2,502.50 -. 1825)....|, 2.14 50\.... 6.0016. 0016. 28| Exceedingly light. 
| Stamsund _. .'2. 252. 25.2. 503. 00|....'4.50.-..|..-.\..--/.---|.-- | Irr egular, mostly good. Ex- 
PRC Prgms ete tremely light. ‘In the rest of 
| | | Loffoden no sea-going wea- 
| eae | | | ther because of aS W. storm. 
23} - 2. 25,2. 25)... .|3. 75]. .-.'4. 75 6. 00). --.).-../6. 00/6. 00, Almost no fishing. 
24 Ostnesfjord. 2. 50/3. 00/5. 005, 25)... .|.--./6. 00)... 6. 006. 00/6. 25) 
503. Holiday. 


25) Svolveer ...-. 2. poe 5. 00/5, 25) aac [irne 6. 00)--- pal as 25] 
H | minal 


| 
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TABLE 
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XLV. 


| Temperature of water at various depths | 
{ from the surface to the bottom. 
| 7 ie ; ho ane | r | 7 Thy 
| ae ze, By ye - lees ewer Wh ee . oA 
Date. Place. |. 2212.2 2) 272 > 2. 2) Condition of the fishery. 
led PLO tO eonliouloclnegpoultan| so 
eo etme | eh | Sapa ene ast) ay |S! ee) ees 
SiZ/2\/S/2/Z2/53/2/2/2 
, ee ee pe ee SS ee | 
Im|/SI/R(S181/FS (Shee |B | 
| | ] | | 
Mar.26 | Svolver .--. 2. 50 2.50 4. 00/5. 00. . - 6. 00 6. 00.6. 00 6. 25, Holiday. 
PA (phates Se tas eS 2. 25 2. 50°2. 75/4. 50) . _... 5.50 6. 00 6. 00 6. 00! Good net-fishing. 
2) RRS 2: 25:2..50|....|4,U0|.--.). ..- 5. 50 6. 006, 0U 6. 25, Holiday. 
Bopp ese oe ek ae 2. 00 2. 50}. 3. 50 - 5. 50 6. 00 6. 006. 25) 
SOW oaeem ne see ees 00)25 20 (3. 00. . 5. 00 6. 00 6. 00 6.00! Irregular; mostly light; few truk- 
BA eg oe | | _ ket. 
aU ee ees cea 2. 00:2. 25 3.00... 4. 50 6. 00 6. 00 6. 00.6, 00' Irregular; mostly light, though 
Hed oe Sosa | | _ mostly good elsewhere. 
| Stamsund. -. 2. 25 2. 50 2. 50)3. 25 rhs Eel peel a a ee | Irregular; mostly good. 
PACD One ces et cette 2. 00)2. 25:2. 25)2. 25!- _ - -|8. 75). |---| | Irregular; mostly good; less, how- 
Len bousobe | | | | ever, than March 31. 
(| AS Semenesor 2.00 2.00.2. 00/2. 25 |... 2.50 4.00 5.50....) -..| Net-fishing excellent; line light. 
Storvaagen..|2.00 --.|2. 25/3. 25 3. 25)... .|....).... ieee 
12 | Svolver .... 2. 003 00/4. 25/5. 00). . Oa Ope =i O 00/6. 25) 
2. 282. 54)... ./3. 69. 4. 27 5. 20 5. 70 .- 6.21) 
TABLE XLVI a. 
Water temperature. 
ices eae) TEI aaa 
| meee as 
a Sela Bery 
Date. Place. Sap ea baste: I age = | Condition of the fishery. 
[a= bad ast Sh pees Ei 
bo vren lee ea 2 | 8 
20 or 30 fathoms of water. | 
Lees oe Bs a: -|— ot as Sassy i eee. 
SANG SO IRS VOLVO fcks nese oes seas cee eae Hs ea Gl Ee ce (gel Meer | 4.25 
Gb moat esas oe Sa ceae cent eect ee cae, [oases lessee Beene am aa 
Oe eee em neeete eat tie badceueeie PAA BS oe Siaesces| | ore | 4.00 
Rene ie a Rn Gri FAG Cs ie S000 R00. 22) lal S275 
NOVINSTOLVAA PON se eee n nantes aa See | 2. 25 2.25 DIG | Pee 1 | 
74 Se ares Seas aera . AE eee £025) oe isi5 D008 a2 see =e 
Da ENE ar Ris ru i Ale Ene ede, 150 4 2K000| 42001) seee eam 
Sebel ES OAINIATLTIG 8 sors oder io en eS res 2. 00 2. 00 Dap eee Uniformly good 
ZANE ES AR cece a Se Ae Bla, ae ia 2. 00 2. 00 2200 Ieee Very good. 
7 Re ee to tt Se SRS ey SMe See 2. 00 2. 00 PBA eeceeies = 
1 el elle a i 8 ey a ee ee eg ete 2.00; 2.00 Deny | rar ae se 
BM iStrammion) aso t head ceed: Ria [eet Bail |) A Tele 
LOT Pislendineentes sec eeses. coos ee 3. 00 AO0) |? oceans (occ 
{DStOLV BAP Clipe ae = sie a eee 2c CON eM eutOl eases .| 3.75 | Very good. 
Pi ilslending@eny 224 saan Sone 2.75 | 3.00 4.50 | 4.75 | 
AS Sundsfaren.:i=2- 5 ee oeetess wen! ||sccss a CIS Uy oes See AO ease 
15 | Ostneesfjorden .... -...--.-+.....| 1.75 2.00} 4.25 4.25 | Very good. 
LSt | aOstnwsijordene =: ---25228 24 cess ee] 2. 00 seat 2.25 | 3.00 | 
RSteNS Vous cc oc eee eae eons 2: 2::25'|° 27608), 12:'76"|' -° 3.751 
TOD KGStaemietinitl esos skh eee ce ees |p ee ND eB | 3.00} 
| Ostnesfjorden .----.......-...... 2. 00 2. 00 ae soe ae ect} WMELVIOOUs 
PU |B atewin cae es ain es cela sae oe ee wee cecal eee oie lah oh Bree | 3.25 | 
IPSUAMISUN OL ers sac c nee ee eae aes teen nc eee 2. 25 2. 50 | 
21 | Ostnesfjorden ............-....-- 2.50] 2.50] 3.00] 4.00 | Sunday. 
72). 35 FOO S OE OBEN RE CEE CP aee re eae 2.25 2500} teens se | 3.75 | 
| Stamaund! so. -osesa. eee ences 2. 25 2. 25 2. 50 3. 00 | 
u 
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TABLE XLVI BD. 


Water temperature. 


| 
| 


a z 
| 8 x 
| 5 S S Ane 
Date. Place $ = z 2 Condition of fishery. 
in 9 & & 2 
| @ S R ) 
Depth, 30 fathoms. 
Mar.23 | Ostnwsfjorden .............-..--.| Diba. Qebbel a aeae 3. 50 
Bee ce ees seu Lome aaceas se DON Ss O0| tenes me DozoulmMery good. 
PAMISVOLV OOD 22 oer o Face theistic se: 2. 25 2. 50 | SD 4.50 | Holiday. 
A) bossa eetSackeotos sopcsasmanmoec sar 170) 22251) S28 al Saifo, avery good: 
DSN eeee eee c.cslos sees dee dts cece \  SQEOBi I 25.50) |), 275 4.00 Holiday. 
7.) | is aba ce ge Sea 200! 2.25! 250/| 4.00! 
BT |e 4 go ROE eae ene ee [Enea peal ta eae 2. 50 
WL loe-orowastese tees Ss sSsbndscoseone Peo Bigs |e e672) aye 3. 00 
StAMsnNG =o ona eh -see fees 2525 2. 50. | 2 75 3.25 TIrregular; mostly good. 
AMPEG eee ss AROSE ty IST OT |p) aaron oe eee 
SLOLVaAaCen).fs8 2 sosem eee eee eel He 2300n {eel To ls) 62: SOG awe | 
DORIS VOLVERI. ae sac e ass sesccele pene o alata 32005 -aseee os 5. 00 
2.18 D288) | Sees Sa lice eese 


As the observations at Lédingen in May, last year, agreed in the 
main with those taken at Loffoden in April, so also the observations at 
Lédingen on the 5th of January, this year, give the same result as in 
Svolver on January 30; therefore the observation of the temperature 
of the water which has been conducted from January, 1879, to April, 
1880, may be regarded as a continuous series. 

The observations this year, as well as last, show that, as a rule, there 
is a rather sharp limit between a colder and a warmer stratum of water, 
while the mass of the layer increases and diminishes considerably in a 
eomparatively short time. This fall of temperature appears not to have 
extended to as great depth as last year ; the lowest temperature observed 
at 60 fathoms was 2.15, and, at 50 and 40 fathoms, 1.75, while this year 
the temperatures were 5,25, 4.00, and 2.50, respectively. In February 
and March a temperature as low as 2.25 has not been observed farther 
down than 20 fathoms from the surface in 80 fathoms of water, and it 
has been noticed only: twice in the same depth of water 35 fathoms from 
the surface. It is possible, however, that observations taken between 
the 3d and the 10th of March would have given a different result; for 
the water appears to have been coldest this year at that time, although, 
because of the frequent and sometimes considerable changes at differ- 
ent depths, it is difficult to arrive at a definite conclusion about the 
subject. 

Concerning the influence of the temperature of the water upon the 
fishery, allow me to state the arguments for and against this assump- 
tion. 

The following statements favor the assumption : 

1. This year the fish were always found either near the surface or in 
comparatively shallow water, and since the temperature at these depths 
was both rather uniform and rather high, at all events, in comparison 
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with last year, it is not improbable that the fish have been influenced 
thereby in their choice of locality. 

2. Since fishing begun at Islendingen, the lower part of Sundstrém- 
men, the temperature at 20 and 20 fathoms was 43 degrees. The float- 
ing implements placed 25 fathoms from the surface, and the bottom im- 
plements set in 25 fathoms, took plenty of fish, while nets placed on the 
bottom in 60 to 80 fathoms, where the temperature was six degrees, 
caught almost nothing. The same thing occurred in Ostnesfjorden 
and Svolver during the fishing there. Many of the net-fishermen floated 
only a portion of their nets, and allowed the rest to remain on the bot- 
tom, and the catch was generally good in the floated portion, and ex- 
ceedingly light in the bottom nets. 

3. The excellent fishery at Stamsund and stations farther west at the 
close of February was associated with a rise in the water temperature, 
which, from 2.50 at a depth of 35 fathoms on the 21st, increased on the 
25th to 4.50 in 30 fathoms, and 3.50 in 20 fathoms. The same was true 
of the good fishing which begun in Ostlofoten March 10. The fishing 
mentioned in Buksnesfjorden under “ Fishing at the different stations,” 
and also the advent of cod which was noticed, March 17, between Stam- 
sund and Skokkelvigéerne, occurred at a time when the warm stratum 
of water had descended to 20 fathoms from the surface. 

The conclusion which I reach from these observations is, that the tem- 
perature which appears best adapted to cod is between 33 and 43 degrees. 

The circumstances which disprove the influence of the temperature of 
the water are the following : 

1. Since there were some fish in the seines, though in smaller and com- 
paratively unimportant numbers, it follows that a temperature of 5 to 6 
degrees is, at all events, not a barrier to the presence of cod. 

2. Although the good fishing westward of Stamsund begun with a 
temperature of 4 degrees in 30 fathoms, it remained good, and in the 
early part of March it was even unusually good here as well as at Gem- 
sdstrémmen, though the temperature gradually decreased to 13 degrees 
in 20 fathoms and 2 degrees in 35 fathoms—which again seems to indi- 
cate that comparatively cold water is not prejudicial to the thriving of 
cod. 

3. The fishing, which was excellent at Sund March 10, was poor on the 
11th, though the temperature conditions were the same on both days; so 
this appears to be no assurance of a permanently good fishery. 

It is shown by the combined observations also that some good fishing 
has taken place in depths where the water temperature varied from 2 
to 5 degrees. Since this is the greatest variation which has been ob- 
served during the winter on the banks, and since the taking capacity of 
a net is only 3 to 4 fathoms perpendicularly, I conclude that the tem- 
perature of the water does not play the role in the fishing that one would 
suppose, at first consideration, should be ascribed to it. Examinations 
of the temperature of the cod itself at different depths would have been 
interesting, but I had no thermometer which was suitable therefor. 
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The observations this year have indeed been few, although they were 
begun the same day or the day after the fishing commenced. Although 
the frequent and sometimes considerable and irregular falling and rising 
of the warm water scarcely allow any hope of a practical result, and in 
spite of the little encouraging conclusions whereto the year’s observa- 
tions have led, it is my intention to continue these observations as far as 
time allows. 

Table XLVII shows how many livers made a barrel at different 
times during the fishery. The numbers above the line indicate those 
taken in nets, below the line those caught by lines. Compared with 
the four preceding years the fish this year have been distinctly fatter, 
and, especially, they have retained their fatness longer than usual. - 
The increased proportion of liver in the districts of Stamsund and 
Sérvaagen at the close of February was associated with the excellent 
fishing there, and seems to indicate a new arrival (of fish). The stated 
proportion of liver at the end of the first week of March to the quantity 
of fish has not been so great in any of the four preceding years at the 
same time; and one may possibly, from this longer-retained proportion 
of liver, draw the conclusion that the East Loffoden fishery in March is 
due to the incoming of new fish and not to an afflux from West Loffo- 
den. The observations are, however, highly uncertain, and cannot be 
otherwise; so it is difficult to base any decision upon them. On the 
average 385 cod are estimated to have yielded one barrel of livers, or 
78 pots (0.65 barrel) of oil. According to the inspection tables, the 
proportion between fish and liver has been as follows: 


Cod. | Cod. 
OMAN Lo Sin. 2s ABON TS Tipe Astaro Sie ee eee 440 
ISU, Aenea R Oe aa ge DOU US Gs he See he ee ee 415 
TUR 7 SL eet ee, ee ee ee PU UTR We Geir flees era Om ee SO Ste ae 425 
USPS 2 RUE ECM ge aL ON et eae OO NMS hes Staton tara cee de Sa eeeee 420 
UO STISES.  CARE EA SR tf o AO OANA GO neice seiccwts 3 ta. a9 x ge ko ee rae 420 
LSU 50 1 aE ce Rea a AND AL SSO pcre che) ee oes hee aie 385 


An average of 400 to the barrel of liver and 600 to a barrel of oil. 
TABLE XLVII.—Number of livers ina barrel. 


| 8 

| E | : ‘ ye 5 ogres | = 

Week ending— | i = 2 F E a | E | < 5p 

Ae wel eet loge ace daar = PRabeey ke al bats 

D > | S = x Seyi) le et yi) are 

Lo) n | n > ea) ee) D | p Ai wn 
> Sara I Ta | =5 mae aa mie any ake Se ore waile 7 | eae 
“URE TRY 20. oS ROSS obit Se pUereubocs| [etige sal eGeea Sepa se sanellesasee ae) |------ Pectin Ope asad 

~ 300 | 300 
UO GIR? BLSs6c Ba ecd eee enone Ene caceCar Baseee UH Sseece| peseoe 280 | 250 |....-. Sees [eters | Kaatct = 
300 | | 300) 300° | 

MEnmAnygiy ce 4. <osht ote esse on. 3| sees ae SS seb i 2B0I i280 |p 2001s acces | 300 | 350 |.....- 200 
; 300 | 300 | 350 | 400) 250 
Webruaryil4gecss ecee sere ewan ae. f 300 | 300!...... [ECBOO Se eet eesesen RS (0 a See 300 
340 | 350 | | 350 | 400 | 350 350 
MOMCMBY dE Sate conan sear ats= cu cs| sence BOD) sae se: aes | 800 |...... 280) | 0-222 0 350 
~ 400 400 ~ 350° / 350, 400 
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TABLE XLVII.—Number of livers in a barrel—Continued. 


a | 
o | 
co | 
. Ss 5 rfl i 6 
Week ending— oi Fs FA g 
& > b 2 
| | ° of 
- | Oo a g 
Bs ae Thal le E. 
[econ scale wy wee & 
Hebruary 28 -..2-----.---.---------~-- tet 350 | 350 | 300 |.--.-- 
| 450 450 | 350 
Mero biG reece ce eect esse aes [cts Sev alee el eee | 320 
| | 370 
ManC hy 1 Sites oot os sae pba |e te SEE | 350 | 350 | 
| ~ 400, 450 
WET RON Megeasaasaresoodn ee ocisEeE sass | 400 | 400 400 | 400 
| 450 500 500 | 550 
MACHO UMicee teccc cnet ooeees cence ste ee a ual Sas alee | 400 
500 
Jinn (eae See aa ae sen Eero a= eeeo seses eoeanl ee se |_ 420 
550 | 
PATE eek = ola layne «in weimcielciee erie | aiain a= nim = minim) eater | 480 
fe 


> 
8 , 
D cS 3 
a | 8 ; | 
g|é Z| 3 
. > 
B EI 2 = a 
PS) A S 3 
= na p = R 
300! |o-ase oe 350 | 300 
350 400 | 400 
seseee |---22-|------|-----+| 300 
| 350 
350 | 350 400 | 400} 400 
400 | 400 450 | 500 
400 | 300 |..-...].-.... 500 
500 | 350 | 600 
_ 480 | | 850 | oO Ona 
550 450, 500 | 500 | 
eee | 400 |.-.2. 12 S00 }eeeeme 
480 550 | 
480 |... 22 )oeeee 500: jeaeese 
600 600 


Table XLVIII states the prices of net and line fish at different times 


during the fishing. 


The average price is assumed to have been about 


15 ore for net fish, about 13 for line fish, 12 for deep-water fish, and in gen- 
eral, 13.70. Since 1860 there has only once been a lower price; this 
was in 1868, when the average was 13.33. 


TaBLE XLVIII.—Prices of fish (in ore). 


lemet 
; 2 | | 
Bie Riana 
Week ending— [age lt Fer des 
8 | @ g 3 a 
| & > e S 
a rm S 3 
| 2 iS & & 
oe a ean a 
Tigiwohay lie anes se etecoss ere aesors) eens er Ser ace IBeuS palette 
Seeman ch gets Se es ae Se ase ee aes celenoesa||sejoae||s 55 He: fae 
| 
Januaryrole ye. sob ase eee ie Bowe 14 le hace | ee 
| 16 12 15 
GNIE TEA SetspssereasdscsoseSeense lessee — a =e 
Saree | 14 11 14 
16 16 
1MsToei agate Ie peo eenpserecieeode 1 ee ao 2 14 
DGD E TO 7A Seeger ne esp acaonnss sacle oemoe 17 iT 17 
| | 15. | i6'| 16 
‘ | 18 17 
WO DNUATY 20 nia ac tates minnie tela mista = mie feeeiece leosote 16 | 16 
18 
VEE MO LGUs ete ot os wile cicie mrenitle,<-aia stein we aletete — Bie i We eee 
16 
: 10 15 17 14-16 
SEIT Se SAC eE Oa ae Ca Beers =a! 2 ce eee 
ane 9 | 13 | 16 | 10-12 
March 20 = M4 | 18 12 | ass 
i Th ESP Raa TO Met cl 10 10 10 | 10-11 
16 14 12-14 
1 PU Gee ea CRE soo -enEEneBobsass nasoer = = = 
mere 12 | 13 | 10-11 
A 12 18-15 
INV Be Aah SSondapbone Sons eSoSe reese] cu sce| jeriemce iz | loci 
14 0 
DAT 5 is 326 oe USB coo son eaoacod posed ae sac 78 I jonat 


B 
es , 
n os 
Edel 3 & 
a q : 3 
SB. |g | Blea 
bt | a | pa 
13} eee eee: 0.) ieee 
12 
0 
Hee a tote |reeee|setees 
14) } 0s heh) ee eee eee 
13) SS 
17 | 16 14 3 14 
14 |, S150 |S eee 12 
17.5 | 16.5 
Br ener "16" [debs | eee ee 
18) | :18)7 (Si ete 16 
16 | 16) eas lp 
ly {ae 
Ta 13 18;:!|\Si¢ nee 
14} 18 | 14 | 15.5 
aie 13 15)" |) ein ees 
16 16 14 14 
14 14. *|S-e sa 13 12 
15 |14.5] 14 15 
14 13> || (128s) 12 
16 14 13.5 
er ghe 2 15...|° 25253 1Sse ee 
12 16 17 17 
10. | 14,1. 16:0 aeaee 12 
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Table XLIX gives the prices of the other fish products and of bait. 
The prices of roe have been somewhat higher, of liver a little lower 
than in the last few years. According to these prices the value of one 
fish round has been 20.8 ére. Bait has commanded an unusually high 


price. 
TABLE XLIX.—Prices (in Ore). 
Liver. | Bait. 
pr lena Se - 
| | Herring | 
| | eaten 
| | ae elk ate he. od 
° : | | | «a | 2 
Inspection district. | 3 | | “ ee aties pea ec 
a ee | ere ae SO Wa) PS S| 2 
Bho Shige ih it lem lenes 
lm | oO | m | = D2 ol] a 
Barrel.* Millions. | Barrel 
as. aba BS | salah eer 
20 | 16 | 
STRRDGIT, Bo - Wee Seed pe seep Bosnoer ae ScoeeEooas | a aeeeee Sp casa eae 200 Esse 
15 0.50 eae: 
SITU A aboae ee a OC n BOO Econ Gast anoeCocoee Se easiiesosesth) 2 Nesadee = — 16 
Seer | 12 |. 0:70 | 20 | 20 
SF TOSTEN Re | 18 12 AGS 20nd. Or is once 16 20 18 
Vaagene ...------ | 42 | 10) | 20 | 0s50 28 pr 
Toned n lB | 6 15 0. 50 16 16 10 
PONS SSE Coie pertain L212 a2 ON7Ol) eien ae 20 | 20 20 
Peek Vi 4 20 0. 40 16 
Henpingsver .---.----.----------+-2-- 222 sree toMy) oe) 0.60" | Sa fair a peeeas 
« 20 14 18 | 
SSHeTRinGl Sees ees ease caecceacssseseetearesore 7 |.2 alice a 14 19.5 |e 
| 18 | 0.60 | je, exe | 
UM GloscoGe SbhoedesnsOGBnOOs 5 Cunesoue Se eneronsbo | escose | seeeee | 93 | 0. 80 | coee- 900) || ee een 
~ | 0.40 13 
Alsat i, |esase 21 19/) || sos 
ISG Reese eens hae: talsie sieeisisvet eins saklces 10.60 |--7-- 18 | 
aK: 16 18 | 0.50 | 14 | 18 
SSO Fae) 0) SSP Se be ee O Sees Sep ebeaeergerdrocns 2 |r 22 | 0.60 | 20 20 Wot 


* This probably means so many Ore per fish by the barrel and so many per head by the million.—TR. 

Table L gives the Loffoden prices and the export values since 1875. 
Up to and for 1877 the export values are taken from the official statis- 
tics; for 1878 and 1879 they are quoted from the generous communica- 
tion of the supervisor of the merchants’ clerks in Bergen. According 
to this statement the export prices have been— 


Export prices. 1878. , 1879. 

RS PLC UN epee Pye teem. fore alee iciaiafaie oheaie talon aisle fare jaiztoye ayarera = alayeeisieete ial aieiala ake oats per vog*..| $1 66 $1 27 
CAT ERSTCLUSLIS Testa ate ye roel yn pete ene Scotts safe fo] Meats lathe sch PNA eie'e sia Sins sie a dhetasalafe Gojs5222 eee lata: § 127 
Coarse-cut : | 

UDR sop Soe Seed oa kgee adeno de bese Geding Boa aoTde aad ar ence se OR eeCae eau Sea ares Ci Fo esseesu| ined Utes) 1 

OTe oe arte Ne eis See a eine SRE EIS woh ales OSs a ee oie ore aitne See eoere del sce, do.-s25. 1 74 1 47 

ES VOB INTLUL tetas oie arpa eee atct:s, ctaia sceptics 21s ats aye laiaie rover pic almiat cistaie niches bjetelsicvaicte eletatsiee doysce ss 67 64 
Titling: 

(Gayl. SSS ORAS SG ee Se COR OR TORE Ss At EAE Sse ERCP Nate it nna Pan a doee- = 1 81 1 61 

Haddock ange Brosmils) soe ese -ctoele sels e acl osteice sete se mene eae cneee cece e doves. 80 54 

WASP eI COnl AS hee estes ele cla Se Seao rey ner iteration clot [= icine ee crete dojeen-. 94 | 87 

MVGdinmbcoal -f18 Wiese ss oleic eras ce roe toe atetels tal Saye hietn elses ses wie viele ce bieia oats dot 86 59 

Sima lena -tishiFen ace tas 2 sclsacans saisnce oe Joean hm ameeeisee Mutsclreoclseso eases Goes 54 | 43 
Lied Rens A Gad osrce Sse te aoe 6 deeb As domacoroucs dosent a Ges sbaDoosoeTes: per barrel..| 13 53 11 79 
RB NSC en a yeas ee cra: sieeve tra ae Sma bys ares Sa weno Oe o nmmla te oasis cigadaaleeauta’s dojea2s: 13 13 | 11 26 
DTCATHILOW EOE ester hee Ne ae ee stra stad oats aia eee einer cn ine Walalarsic ataeisesislesccs’s doves 2: 12 86; 10 99 
TEE Gyles A ED ai PL Set ce are eee ee ine See gna ae eee ee eae doe 1099; 992 
Roe: | 

DES EUOEDN ID Veeiee ciate iat sate ese Seals meee eines Me oacie ajejstel cla elslathllateta inate tlie 3 Ge@'i: <= 8 04 | EU 

SHOE OG) OTE TE rae a pe Rite 1 et a A apa ge ee do ).=2-5 5 36 5 09 


* Thirty-six Danish pounds. 
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Of the total export of roe 15 per cent. is assumed to be of the second 
quality. The cost of split cod may be estimated at 8.8 crowns ($2.36) 
per 1,000. 


TABLE L.—Prices. 


Fish. Roe. Liver. 
i Es} - i TM PSA fear ne rong So 4 

Se Export price. | Loffoden price. 

Yea 9 | Loffoden ee ay “Tan ———| Export 
r. | rice. rice. | price. 
ES Split | Dried = } Leal For medici- | For other | c 

. . ty 

i) cod. cod. | nal oil. oils. ' 

<4 | | 

Per hundred. | Per barrel. 
| — — - — — 
| H | } 

BOIB eee eka kee ae $621} $929) $5 91 $9 18 | $13.18 | $6 48-$7 56 | $648 $9 6) 
iby tA SES SER oan ee 648| 972); 5 75) $11 88-12 42 ; 15 23 | 7 56- 8.64 | $5 40-5 94 - 9 04 
LUV SeoSoobaSsccone 5 94 Baion|eeeeere 8 64-10 80 | 11 45 | 6 48-7 56 | 5 40 | 8 69 
UV ease soaseeoae 5 40 11 34 | 6 45 | 8 64 11 96 | 7 29- 8 77 | 4 32-5 40 9 64 
GY eee eee 5 94 8 48 6 18 | 702-8 64 | 7 15 6 21- 8 64 | 5 40 | 910 
deve secs 540| 929| ~575| 432-486| 772| 486-756| 459486| 8 42 
1879. speceice | 4 68 713 *475| 486-594] 7 45 | 4 86- 6 48 3 78-4 86 7 2 

| , | 


| 
| 
| 


* Round fish only. 


Table LI shows the yield of fish in the Loffoden fishery at the close 
of each week for the last five years. In this, as also in the following 
tables, certain items are wanting for 1878, since it has been hitherto 
impossible to obtain a statement of medical taxes for this year. 


TABLE LI.— Yield of Loffoden fishery. 


—-, ——— = ao eee = a pe 


i 


| 1875. 1876. | 1877. 1878. 1879. 
| | 
Month. pea 2 ay sail ee 
= 1,000 fish.| = [1,000fish.| 3 1,000 fish. 2 1,000 fish.| 3 1,000 fish. 
er ———— id “sess | = —- ‘ = 
Webruaryss25-- 249-252-522 [ear tect 1 | 741) ee eee eee Meee ce) oe | aes 
es sea 5 | 600 | 3 | 130 | 2| 360 | 1 | 1, 000 
| 13 2,500 | 11} 1,500 | 10 } 500 | 9 700 | 8! 2, 000 
20 3,750|19| 2,500/17! 1,500; 16 2,500 | 15 | 2,750 
28 6,000 | 26 4,200 | 24 3,000 | 23 3,000 | 22 | 5, 000 
TCU Rs fo le (Pa are ed ao bese See 3| 4,750; 2) 5,500] 1 6, 750 
7 9,000} 5] 7,500 | 10 8,250! 9; 8,500] 8 | 7, 500 
14} 13,500/12/ 9,000] 17 | 11,500; 16] 13,750|15! 11,000 
21| 16,500)19| 11,750 | 24} 17,000 | 2 17,750 | 22 | 16,000 
28! 18,500 | 26] 15,500| 31: 20,250| 301 22,2501 291 21,000 
BR ee oe tes eae ace See Pe SOE Ve INO) larg bate oe nee s\vee. eee 2 
4{ 21,000] 9| 21,950] 7! 24,250] 6| 23,500| 5] 24,750 
11| 23/000} 15 | 22,000/ 14 28,000;13} 24,750/ 12] 25, 500 
After deducting medical tax} 28, 000, 000 23,000,000 | 28,000,000 | ....-.... ..-. | 25, 250, 000 
Caught after April 14....... 180, 000 500,000} 1, 500, 000 250, 000 | 60, 000 
Caught in January and Feb- | | 
Tan oeee ee ee 2 6, 000 | 6, 000 | 4°000 |) eee 6, 750 
Caught in March .........-- 13, 400 | 14, 600 | 632501] 22 os Soe 15, 250 


Caught in April.......-._.- 3, 600 | 2) 400 | 7, 750 |i oc. | 3, 250 


Table LII shows the combined yield of the different fish products 
since 1873. The yield of fish in millions will be seen to correspond 
nearly with the number of thousand barrels of roe. This year the in- 
spection estimates 34 per cent. more roe proportionally than for the 
preceding year. How far 1870 has been exceptional, or the estimate 
of the inspection has been erroneous, can, however, not be determined 
until the close of the year. 
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TABLE LII. 


Yield of Loffoden fishery, including the fishing after April 14. 


fl | 
| Embracing — | Oil. 
|} | 
Year. Total ane eeaes ek | Heads. Roeser wb tee Value 
Split | Dried Medici- Other in 
| cod. | cod. nal. oil. million 
| hon Ease, is | crowns. 
Millions. 1,000 barrels. | 
peaeas ES ce yf toned 
| \| 
Tipe 18.2 10.7 | 7.5 || 4.7 19 0.7 33 5. 
TSTIG eee ee os 19.5 Tal 2 ee ee | 4.8 18 ONS G Pees ose 6. 0 
hep Ae 16.0 10.9 | 5.1 || 5.5 15 0.4 27 5. 1/ 
itintecct eee eee PBL O 15.5 Ten | 14.5 21 0.9 35 j Thee 
(ey Aas 23.5 18.0 5.5 || 13.5 24 1.4 35 | 6.5 
RST eee eed Nees 29.5 25.3 4.2 || 15.0 29 | 4.4 36 8.8 
TE 5S Seem (ener ae! te eae | BUTall ce MBUO\ eos seas | SiO) | aes c.ee sclera Semen 
STONER Sek 25.3 21.6 | Bet ll BiB 26 | 2.7 36 6.0 
= ! | 


Table LIII gives the yield of the rest of the fisheries in the districts 
of Nordland and Troms6. The fact that the quantity of oil in 1879 was 
twice as great as in 1876, though the yield of fish from the summer and 
autumn fisheries was the same, is due, in part, to the circumstance that 
the home consumption of fish in 1879, because of the unsuecessful her- 
ring fishery, was considerably greater, which, as a matter of course, 
has had its influence on the quantity exported; and in part to the very 
small fishery at Finmark in 1876, which again affected the export of oil 
from Tromso, some of whose fishermen bring home livers. This and the 
prec ding table I have worked out {rom a critical examination of the 
different fishery reports, and I believe that even if there be found some 
errors of judgment, the statements may be regarded as tolerably correct 
in the main features and in relation to the amount of the different 


items. 
TABLE LIII. 


| Yield of the fisheries in Nordland and Tromsé districts, excluding the 


| Lofioden fishery. 
(Eieeee a a a erate Sh, 
| : £ raw Summer and au- 
| Winter and spring fishery. | tumn fishery. 
——— = = —— = eee 
| | | 
Yoar. _ Divided into— 
Midtalas|7 oe elie an ey cane, ROG 3 |" 7 Ollie lite OnE Fish. 
H Split Dried | | 
cod cod | | 
| 
yh eee — Taek is pee 
Millions. { 1,000 barrels. | Millions. 
ree | en 2 
5.5 0.5 5.0 || 6.5 11.4 11.0 | 6.7 
4255) eee el 4.0 |! 4.5 9.0 7.5 | 7.6 
2.3 0.3 | 2.0 || 2.5 4.5 9.5 10. 2 
7.2 OBO) oe Bhs ||. aBe0 7.6 9.8 
8.0 1.4 | 6.6 |, 10. 0 14. 0 6.7 9.2 
TEL 2.5 | 8.7 || 16.0 19.0 9.9 13. 2 
4.4 0.4 | eal 5.4 TAG Wiscees. ies |teee ee 
7.0 0.9 | 6.1 || 8.2 12.1 14.1 9. 6 
6.2 0 on ee Ws 28 9.4 
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Table LIV shows the inspector’s statement of fish, roe, livers, and 
medicinal oil at the close of each week, also the number of fishing days. 
In the quantity of liver is not included that portion which is used in 
the manufacture of medicinal oil. Only aday on which there is fishing 
throughout the Loffoden Islands is considered an entire fishing day. 
The best yield in proportion to the number of fishing days and the size 
of the fleet was during the week from March 7 to March 13 (the most 
fish taken); the next best was in the week from March 14 to March 20. 
In January and February there were caught 6,000,000 (22.7 per cent.}; 
in March, 18,500,000 (69.8 per cent.); and in April, 2,000,000 (7.5 per 
cent.). The number of fishing days from January 11 to April 14,made 
up 59 per cent. of the whole time. 


TABLE LIV.—/Veckly statement of the yield. 


1,000 fish. 1,000 barrels. | Fishing-days. 
Week ending Rs ; ae eee ef ee ei a | Tk i 
‘ota =. eek’s | 5 edicina 

pager Salted. area al Liver. oil. Roe. Whole. | Part. 
aaire < | Paes et Lee _—— 
January ..17 100 | a) 2235 URa i a | nee k- Se 
24 150 5 recente mace cece] ee tneocmes } a Al ess 
31 170 | Wee pres, ee | erie 1 
February... 7 500 | if } 1.4 | 1 3 
14 1, 600 5. 0 0.2 | 3.7 3 az 
21 3, 000 | 9.1 0.4 7.2 1 4 
28 | GOO | asoee tae 3, 000 18.0 | 1.0 14.0 4 1 
March ... 6; 9, 250 6, 000 3, 250 | 25.0 1.5 20. 5 | 2 3 
13 } 13, 250 | 9, 750 | 4,000 | 36. 0 2.0 2635 |\fot2 eee 4 
20 | 22, 500 | 18, 250 8, 750 | 54. 5 | 209 34. 0 iT eer re 
27 23, 500 | 19, 750 1, 500 57.0 | 3.0 34.5 ] 2 
Aprile = 2.13 24, 500 | 20, 750 1,000 | DORON ere oes 35. 0 1 1 
10 | 26, 000 | 22, 250 1, 500 62.0 pe Ol chases en 2 4 3 
14 | 26, 500 22, 750 500 632 On lRsces soo sole ce saeee | 2 1 
| Oil, 41.0 | | 31 25 

| 


t 


Table LV shows the yield of fish, liver, medicinal oil, roe, and heads 
used for the manufacture of guano in the different inspection districts. 


TaBLEe LY.—Distribution of the catch by inspection districts. 


1,000 fish. 1,000 barrels. 


D 

te = ane =e a so 

| & 3 

Inspection district. | Salted. = a 

’ hes pee eer Dried : o4 A 

| Total. Aah 5 = a ze = 

sea. te 2) | 

ee At sea Sy S | Pe 3 

a i ‘ sees 
PERVON OWT tlt ioe sotto ck mgs stesye singlets | 2,050 280 1, 670 100 4.9 | 0.350 1.8 1.5 
BVOlusoree eee yee no are sles tees saya te | 4,000 390 3, 400 210 8.9 0. 330 | 3.4 2.5 
\ATOMGTY 0 (2) Oe a a eee OS | 4,500 410 | 3,980 110 9.6] 0.815 | 3.3 3. 2 
PIO POUR asa lsc. se ae SCE ce SoU 3, 250 520 | 2, 660 70 Gs8s\ceee 3.8 2. 2 
ennineayier.. oc le wees se ,-| 4,400 540 | 3,360 500} 10.3] 0.800} 8&5] 37 
IPAS IU eet sen a letete’ accg selects pais 2, 570 640 | 1, 650 280 7.2 0. 670 | 4.0 2.0 
BRC GAS AB cee Hace SSeke e onaeneaeae tree a 710 150 | 360 200 1.9) |i seen | aa ohe 
(ROU EG Lay 2 SS eae 1, 820 110 | 1,030 680 4.2| 0.100) 3.381 15 
SOLVARTONI seo sos oe siec bemiaue cee 3, 200 290 1,310 | 1,600 9320|s5eeeeene rats 1.5 
Totals seen ee eg eee bet Suen, 26,500 3,330 | 19,420] 3,750) 63.0] 3.065) 35.0) 183 
ce Te pled BE ne | | 
*Amount for Ostnesfjord........-.-. 1, 230 110 930 | 190 Pa EBA A Lee 
tAmount for Nufsfjord ...........-.. | 0/580 BO [5 S80) OnOOy |) Meta te eee 0.8 |-.---- 
P { | | 
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Table LVI gives the catch of fish by the different methods. 


TABLE LVI.— Yield by the different methods. 


1,000 fish. 


Inspection district. ¥ Lue 
rawl- eep 
Net. | ‘line. | bait. 


‘ 

“SHSM Sou Badedd hh Soac re ebes7 Hela Heb DE SeUaR BOGS RE Rat Bab aad aades SAB oeer ee 1, 320 570 160 
SHUN BIMs wot do basses eoddesicg: Sno sacdbadecssaSudnaS em Soososeericceeneeseelb sae 1,000 | 2, 400 600 
WiSRONG) 4 es sodecousdebon oso ds dee SoOc Eo nese Bae C ODS OCP Nasa nSnoe Anode Seae ne see 3,500 470 5A) 
RSG ocvesonsesdesque soncsgacb HBO REE eCDUEC SSEB SOUB Gor aceLneesnbe bebHeaaeee 1,750 | 1,400 100 
12 CTT ERE oo eb Gad 0 tS n SO CBE SUD CUBS EO DOE SOERIOe Soe area Rete eee a ---| 2,330] 1,900 170 
Sat AMES TIN Le ae ter Aes eicleala ciajalals aids ¢ 22 a eslncisinastne Sielatejeva sae ek aso sceeeeeyt el OOO 500 129 
RN oI Seles Je ote cin jae Sime singe fal ac yalcleleisiolsiau mses Sea Sc cach oe ees becca aoe | 200 450 sO 
ESAS TAC eta = cess aie wie Biot 2 Sen Scb boo bss sepa sor oenoo cus oesone SS SCE | 250 T0100) |e oes 
PHMIRU SESE VIPS Ia es Ora orate ae Nate siateisc cpa eele ceee aici mele Sabon eehet ee Uaeetaee 1,000 | 2,190 10 

TIO net on GE SB ape ppc ec ce ARS ee RL kU ie BP Fh | 13,300 | 11,450 | 1,740 


Table LVII shows the proportion between the different kinds of fish- 
ermen and the yield of the methods in the last five years. In the last 
three years the use of lines has given proportionally the best yield. A 
comparison of the last nine years shows that the use of lines has given 
the most certain yield, since there were only two years—1876 and 1877 
—wherein the catch was proportionally small in relation to the number 
of line-fishermen, while the use of nets has furnished a relatively small 
yield in six of the nine years. 


TABLE LVII. 


Proportionate yield of the various methods. 
7 Netfishing. | Tt@whlinefish- py gshing. 
Fisher- Fish. | Fisher-| Fish. Misher | Wish. 


men. men. | 


| | 
—| | | ——— 


Perct.| Perct.| Perct.| Perct.| Perct.| Per ct. 
LG) 65 Se.5 See en eee Ee ee 43.0 £2. 0 | 45.0 | 43.5 | 12.0 4.5 
EE Mee ea nale Vawuiecie oe tiditeaencasea dn batoses 50. 0 55. 5 | 41.0) 35:5 9.0 | 9.9 
RS neat Srane Silos olis = sais ai Sicjeisin bolic choaecakewe- 58.0 | 57.0 32.0 38.0 | 10.0 | 5.9 
OV EY 5 Sc ch SC STE EN Aa ee eS 56. 0 43,01 33.0 52:0 | 11.0) ] 5.0 
BEE) 0. Jk ae bin ie are a a a 49.0 | 50. 0 | 38.0 | 43.0 13.0 | 7.0 


Table LVIIL shows the yield of the guano factories in the last five 
years. This year a factory was erected with English capital in Bret- 


tesnes, while the Norwegian fish-guano company (Lerosen factory) was 
dissolved. 
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TABLE LVIII. 


Yield of guano factories. 


ac 
| 


Lyngver. 
5 } - a | ae Heads 
auden. | Lerosen. otal. con- 
Year. | € he » sumed. 
| Guano. | Fish meal, 

Sacks of 200 pounds 2-pound | 200-pound Millions 
| cars prea Y a packages. | sacks. . : 
Pave fled | e: 

| { 

OTD ec as cs scte okies ce desce chs eceechs--% | 11, 650 8, 000 47000 |e 220 cnsaee 23, 650 14.3 
17 Fe SP a ee a ORE | 10,000 9,960 3, 100 1, 900 23, 060 14.0 
WAV see Sate ee uae Cie acted eas Sesion | 9, 880 8, 630 4, 080 2, 420 22, 560 13.7 
TRIB se sap Gehan clerese cies ae eee eel ee O00 6, 150 2,210 1, 200 21, 869 13. 2 
SAO eee eee eet ok Poe mt elt ne ees ee | 16, 700 | 7, 600 2,340 1, 500 26, 640 | 16.0 
ETC a gO ra | 12,350! 8,070 3.140 |............| 2 So 


Of wedicinal oil manufactories there are now two in Skroven, one in 
Svolver, two in Kabelvaag, two in Henningsvier, and one in each of 
the stations Stamsund, Stene, and Balstad. Altogether they can ntil- 
ize about 500 barrels of livers daily. 

For consumption during the fishery are used 750,000 fish. For use at 
home fully 250,000 are sent. This million is not included in the forego- 
ing statement. 

According to the statement of the treasurer of the medical fund, the 
medical taxes for 1879 amounted, in the counties of Norland and Troms6, 
to 95,129.33 crowns ($25,494.65), divided as follows: 


Crowns. Dollars. 

187,677 times 120 split cod, 22,521,240 fish.. 25, 023. 60 6, 706 32 
26,370 vogs of salted fish in vessel .... ... 293. 00 78 52 
718,013 vogs of dried cod,* 19,386,351 fish. . 25, 933. 77 6,414 25 
tl eOG barrels herrings. (2's 2 2 eye oes AS ATS sone 4,854 48 
597 barrels other salted fish.... .........- 39. 80 10 67 
Bas OS ALT OLS OUL. writs 20 «\cl.50 eu  ee 25, 959. 20 6,957 06 
po aco Marrels TOC). cmp sec oot segs eee adie 1, 766. 23 473 35 

95, 129. 33 25,494 65 


For bait it is estimated that there were consumed 16,000 barrels of 
salted and 40 barrels of fresh herring, 8,000 barrels of cuttlefish, and 
1,300 barrels of mussels, the combined value of which was 400,000 
crowns ($107,2C0). 

The aggregate gross yield of the Loffoden fishery is worth a little over 
5,500,000 crowns ($1,474,000). 

Table LIX gives the average share which has generally fallen to the 
different methods of fishing, also the greatest share, as far as known 
to the inspection officers. The average share was 200 crowns ($53.60). 


* Wherever dried cod are reduced from weight to number, 27 fish are calculated to 
a vog (36 Danish pounds). 
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The average was, in 1874, 270 crowns = $72.36; in 1875, 390 crowns= 
$104.52; in 1876, 305 crowns = $81.74; in 1877, 410 crowns = $109.88; 
in 1878, 300 crowns = $80.40; and in 1879, 240 crowns = $64.32. 

Wages of hired men were from 100 to 120 crowns ($26.80 to $32.16) 
and expenses. In East Loffoden they were occasionally reduced to 80 
crowns ($21.44). 


TABLE LIX. 


Average share. Highest share. 

; ; Pa ft 

F S & F a Z 

Inspection district. = a z = S z 

3 on macy te 5 OR SS 

o ay xa o go Re 
ite a8 Ee 4 = 8 25 

ef Ee | a) a Bs fe 

RS = z 5 g 2 

A xo QA a = Q 
DRUM EMS etme ao aces ewe tase Saseccs awwce coins $64532 || $4824 SIGT BOs | eee eae ee ee 
SH Raa LSS ok See ae ee een, 53 60 | 42 88| 37 52 | $96 48 | $85 76 |..-.._.. 
ARIES Ge L ah Oe SO Oe SSE EO GSE ae eee eee 75 04. ....| 3216 | 160 80 | 53 60| $53 60 
PREG) RON = cs cicd SI ace ee a | 6432 | 48 24! 34 84 / 134 00 | 107 20 |....--_- 
TEE WETUIVIaS AE) OS ee al ge ee 58 60} 42/88! 3216 | 107 20! 85 76 1.2...22. 
“STATIN E HLT bee Soe ae ite eee ar SSi9G 1) 56) 28 |e-ee sos: 115.24.) “69°68 [laos 
oy 2) a a a Plea ES eee 48.94;| 45 66 \.......: 75: 04)! 80 40y450. 45 
ETT oe ESAs SA edge ear DAE 60/63. co'Gs seo ee MA iene eee se 
RMS LMM ee ae Se Sak ee ce <i naled wa sccceete SOV40N 72196 (hos oe 99/16) | 10720 eae 
SE) cic gl eee ee ei ean eae 75 04! 75 04 |..-..-.. 93 80 142 04 | ieee 
[ROH CR Une Se eee ee pis aes eee 80/40) \- 22285. lstatw se Ot 12))| 107.20)| eee 
SORE Gt in? Se RR CORSE ae BEBE ae eee ere G7 00,} +80 °40 2 2.....- 88 44 | 125 96 .....-- 
MLGS ONDER Meee naisie cen atria wee ee Loe spe heceicliatien : 10,040) | one dene Bree) WR) oe oe oa 


The loss of implements has been distinctly smaller than last year, 
especially so far as nets are concerned. In Skroven only one link was 
lost, and in Hopen ten to twelve, while, on the other band, an individ- 
ual in Kabelvaag has lost two settings. The loss of lines has been 
proportionally greater in Henningsvier and Balstad. The loss is every- 
where attributed to a current, which set westward with unusual strength 
in the latter half of February. In the beginning of March it set east- 
ward. From many places comes the complaint that the implements are 
too lightly weighted, both lines and nets, and a desire kas been ex- 
pressed that the law-making power should interfere. In order that the 
weights, which are at present insuificient, may be satisfactory they must 
be so heavy as to inaterially increase the labor of the ordinary daily 
business, so that it is doubtful how far they will secure any correspond- 
ing advantage. There was at one time an association in Stamsund 
whose members pledged themselves to use anchor-stones of a fixed 
weight; but, so far as I remember, it existed only one year, and I am 
not aware that the experiment was repeated. 

Of floating implements floating lines were used exceptionally in East 
Loffoden and more commonly than before in West Loffoden. Floating 
nets were used only a little westward of Storvaagen, and then nets 
floated under water were always employed. Eastward nearly one-fourth 
of the men used surface-floating nets. 

The Loffoden fishery this year has been next to the greatest known, 
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as the number of fish caught was at least 27,500,000, including what 
were used during the fishing and carried in for use at home. It exceeds 
the catch of the preceding year by one million, and is only a little over 
a million less than the catch of the rich year of 1877, when the yield to 
April 14, was 28,750,000. For individual fishermen, on the contrary, 
the yield was smaller than in any preceding year since 1869, if we except 
1869. The average catch, excluding what was used during the fishing 
or at home, was 970 cod for each fisherman, or 100 fish fewer than the 
average from 1869 to 1579, both inclusive, while the average price, 20.8 
ére for a round fish, is smaller than at any time during the period named. 
In order that the fishermen, at the prices of the year, should have a net 
profit of 100 crowns ($26.80), the catch should have been somewhat over 
six millions greater, or 53,600,000 in all. 

Table LX shows how the gross expenses of the fishery, 5,500,000 
érowns ($1,474,000), were divided among the different items of expense. 


TABLE LX. 


| Division of expenses. 


Items of expense. | 


| Per 

| Total. cane! 
Ieicensen($14 20 per fisherman))o. 5-25 4ee= cc soe Sree ecdsteeee essen == oe sse eae | $385,920 00, 26.0 
TAT hod Sage uae el aliens PPPs eer eee See RE Reese SOS SPR VER eE Ey ome Ph 343,040 00, 23.0 
LLGViiGe Rani sass6 deeec ober dr cbsccccogdesSocdbdeseceodeersssenocosberecoaseos: 58, 960 00 | 4.0 
\waaibrinl [ivi e oe coos ee Saou sate ad cospo soca cHEoce ee sods asSeboe sag 64 67, 000 00 | 4.5 
isealalaylihas = 3 Pee cae ecsasson ances coceeo ot cccsonesus ascecsoneeobageedeanee 13, 400 00 | 1.0 
1oeg sa Eh t¥E 0) shoe needoaecsges |e odeerncoe oe Sect e Sspucee cogenreEene 72, 360 00 | 5.0 
TEiGHh tite) sea habe, eoddigecbeedagoese she coos os as ecabb aoe Ss eossetqoesteseoa= 91,120 00 | 6.2 
interest.and wear and tear v-2225.220s2525s5cos~ -sane ene sense e ee ns- +See news ase | 259, 960 00 | 17.6 
TUPETS'S lg Soe eal toh Se PS Ee niet) a ee ae ied ENS 2 peer eae se / 80, 400 00 5.4 
1 SH01k Se Se Ss A ee ern odd Stains epee os ee sie Desens eee ce ate a Seren lore setae | 107, 200 00 | 7.3 


1, 479, 360 00 10 


i 


The costs are divided as follows: For implements, 2,010,000 crowns, 
or 36.5 per cent.; personal expenses of fishermen during the fishery, 
2,070,000 crowns, or 37.5 per cent.; and only one-fourth part, 1,440,000 
crowns, or 26 per cent., remains for the support of the family and other 
expenses at home, partly during and partly outside of the fishing 
season. 

The course of the fishery was, in the inain, as follows: As early as 
the beginning of January a considerable number of cod appeared to be 
present from Vaagen westward, particularly at Stamsund and west- 
ward from Sund. Fishing was carried on, however, by several resident 
fishermen. In the middle of January 900 boats had arrived; but bad 
weather almost totally prevented work for the rest of the month and 
during the early part of February. From the middle of February to 
the 9th of March was the height of the fishing season from Henningsver 
westward, and the fishing was partly good from February 24 to March 
4, while it was poor eastward, except at Hopen February 27 and 28 and 
March 1, when it also became to some extent good here, especially with 
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trawl-lines. On the 8th of March exceptionally good fishing began at 
all stations from Hopen eastward to and including Ostnesfjord; west- 
ward there was good fishing, also, everywhere until the 10th, when it 
became poor at stations from Balstad westward; at the remaining sta- 
tions the good fishing continued until the 12th, after which date it was 
poor everywhere. In East Loffoden there was an especially good fish- 
ery from March 14 to the 20th, during which week 8,750,000 fish were 
taken, the largest week’s catch known to have been made. The Hast 
Loffoden fishing closed, so far as Ostnzesfjord is concerned, on the 20th, 
and at the remaining stations about a week later. At the close of March 
fishing began again to be sufficiently good, though irregular, from Hen- 
ningsveer westward. It was, however, not permanent, except at the 
first-named station and in the region from Sund westward, where it was 
quite good even until the middle of April. 

A peculiarity of this year’s fishery was that the cod almost from the 
beginning remained near the shore; besides, they were found near the 
surface, and most of the fishing was done at depths of 30 to 40 fathoms, 
and sometimes less. Their presence in not inconsiderable numbers was 
proven, also, in many places inside the reef, where they ordinarily sel- 
dom appear, as at Islendingen, near Sund, and in various coves of 
Buksnesfjord. On a voyage from Stamsund to Balberg Islands, on 
March 17, the inspection employés observed in many places, where the 
depth allowed the bottom to be seen, fish as large as cod, all of which 
were moving northward and towards the land. 

Table LXI gives the percentage of fishing days on which there has 
been good fishing in the different inspection districts. 


TAB SEX ae 


Per cent. of good fishing days from January 16 to April 12. 


Day fisher- 


Net fishermen. Trawl-line fishermen. crt 
Inspection district. 
4 = c a a 
Pe & = ay = =| S ne 
a et ls einige: eo tei |e Uae es 
ane |e = ee Oe ea E ge) E 
5 ca a 4 Ss fe a < ea a 
SSCL RS Se ye Re eA aes eee] Di es 
SIGTOM EOIN sera oan saa nie tae he teehee ane ae lege 
Vaagene ...---.. 
Hopeninen 
Henningsver 
Stamsund..-.... 
2 (One 2 aoe eee 
BCH a | es ee ae ee eee nec) Rema 
Sirti! as. (ed 5 Ae RR A i ns a 


The course of the fishery this year appears at first view to indicate a 
movement of the schools of fish first from east to west, then from west 
to east, and finally again from east to west, since the fishing, which was 
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tolerably good everywhere in the first half of February, was so in the 
second half and until March 8, almost exclusively from Henningsver 
westward; later, on the contrary, and until the close of the month, that 
is, from the 15th, almost entirely from Hopen eastward. The following 
facts, however, antagonize this opinion: 

1. Fishing began at all the easterly stations on the same day. 

2. It continued in West Loffoden with a good yield many days after 
it had begun in East Loffoden. 

3. It closed in West Loffoden at the same time at the majority of the 
stations. 

If there was a marked advance from west to east this should have been 
shown by an increased fishery from west to east, if only for a short time. 
Of course from March 4 to the 14th there was no common fishing day, 
and four whole days were spent ashore, the 6th, 7th, 9th, and 13th, 
so that it was difficult to follow the course of the fishery. An advance 
should, moreover, have secured an exceptionally good catch for the im- 
plements employed; but this was not so marked as to be conclusive. 
No relation between the fishing at the different stations, therefore, can 
be shown this year with certainty. In order to reach a conclusion, if 
possible, in the future, I shall continue the detailed records of the fish- 
ery which I begun in 1878. In the following table is given a synopsis 
of the course of the fishery during the last three years: 


TABLE LXI bP. 


Time. 1878. 1879. 1880. 


First half of February.| Eastward of Hennings- Henningsver to Bal- | | Westward of Sund. Ordi- 


| veer, to and including stad. narily quite good 
Svolver, Raftsundet. fishing everyw yhere. 
Seeond half ofFebruary.) Eastward of Hennings- HenningsvertoStam- Westward of Hennings- 
| ver, to and including sund, and part of vier. 
| _Svolveer. Skroven. 
First half of March ....| Ure to Hopen........--- Good fishing every- To the 8th, westward of 
where. Henningsver; from the 


8th, eastw ard ‘of Hopen, 
| ‘ to ‘and including Ost- 


nesfjord. 
Second half of March ..| Balstad to Vaagen ...--- Westward of Hen- Eastward of Hopen, to and 
ningsver. | ineluding Ostneesfjord. 
PANTS A eae See cae on rere | Westward of Stamsund. Westward of Balstad | | Henningsveer, and west- 


ward of Sund. 


Since the conditions in Raftsundet, Ostnesfjorden and Gimséstrémmen 
appear to be, in a measure, similar, I have examined the fishery in these 
places of late years, as far as there was any to investigate, when I have 
had the materials to work upon. From the following table it will be seen, 
meanwhile, that there is no regularity here, as one year there may be 
fishing in all of the three places, during another year in only one of them. 
As is well known, all experienced fishermen have fixed signs by which 
they believe they can foretell the course of the fishery. Though such 
rules of experience are generally based only on observations within an 
extremely limited circle, they may possibly have some value, wherefore 
I seek, as far as possible, to confirm their correctness or incorrectness. 


[61] THE LOFFODEN FISHERY IN 1880. 593 


TABLE LXI c. 


a 


Condition of the fishery. 


Year. 
Raftsundet. Ostnesfjorden. Gimséstrommen. 

1866 4....... Quite good during the first | Excellent from the end of 
half of March. February to the end of 

March. 

IS68icee ee ---| Almost nothing taken ..-..--. Good fishing from the end | Excellent from the 11th to 
of February to the end of the 28th of March. 
March. 

AY pe tees Excellent fishing from the |..........-..-....--.--------- Small fishery. 
middle of February to 
past the middle of March. 

LESS Seoece Good, partly excellent, about | Smallin February ..-.-.----- Nothing taken. 
the middle of March. 

TiS sosoees Good, partly excellent, from | Partly good line fishing dur- | Quite good in the middle of 
the 5th of March to the ing the last half of March. March, especially from 
beginning of April. Stamsund. 

AST Bien =< Quite good about the middle | Small line fishery in the | Good, partly excellent, fish- 
of February. middle of March. ing some days in the early 

part and middle of March. 
ikty Resear Nothing caught.-.-........... Almost nothing taken ....-. Good, partly excellent, § days 
from the middle of March. 

TIS es ee ae ee GO) ca soc sconsaconesece Excellent fishing from the | Good, partly excellent, at the 

8th to the 20th of March. close of February and the 
beginning of March. 


Comparing the catch of each fisherman for some years past, we find 


the following averages: 
Cod to each man. 


Ree ey ea ey en eng oe 820 
e870... Pata st Wn eR ae MUBWE Ans ston ue et nee 1,170 
Bes EPIL ls SE i eS Sieh i ir a ee 1, 000 
Tha VATE hk go a On re eee 1, 080 
Patera... 5. Beast ait ta yA a Aen: See Pee oe 123 

in RD are alee Cd hes yk ote A SLO heen tae Ina HEB 
ithe LI Le 4s ul ns ele Vas pan a MA ate 1, 260 
Pry LIE. pesca SO a ae a a 1,080 
Sela ee ih ee el ae le ee 1,310 
“iy LEE Sy LEO ne a a IR DT 1, 090 
Mem remy ae nye fees: BAD Te 980 
RS Pree hs Ue eee 940 


An average of 1,060 cod to each man. 

The difference between the highest and lowest catch was 490 cod. 
From this number, however, we cannot draw any conclusion, as the 
place where the fishing was done, the number of fishing days, the time 
at which these days fell, and the time of the arrival of the fleet have 
considerable influence upon the catch, and the data are accurately de- 
termined for the last four years only. Of really excellent fishery years 
there appear to have been only two during this twelve years period, 
1875 and 1877; and of poor years there were also two, 1869 and 1874. 

The fishing at the different stations was as follows: 

Brettesnes.—Here there was no fishing. 

Skroven.—Inner side (east side). In February there was, in part, a 
good catch here with nets as well as with lines. There appears, how- 
ever, to have been no important fishery. West side. In January the 

S. Mis. 110——38 
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fishing was exceedingly small. In February and in the beginning of 
March it was irregular and light except with trawl-lines during the see- 
ond and third weeks of February, when these implements brought good 
and occasionally even excellent results. From the 10th of March tothe 
22d, on the other hand, the fishing was exceptionally good for all of the 
implements. At the close of the month it declined, and in April it was 
poor. The principal fishing this year was at “Hola.” 

Svolver.—Trawl-lines were first used December 30, and were hauled 
on the day following with a catch of 13cod. The next attempt was made 
January 10 by three boats, which took 2, 8, and 11 cod respectively. At 
the close of January the catch amounted to 100 for each boat employed. 
In February and March the trawl-line fishing was irregular and light as a 
rule until the 8th, from which time it was uniform and good, sometimes 
excellent, almost to the close of the month. In April it was light again. 

Nets were first used February 9. They were set on the 11th, and 
caught from 100 to 400. On the 12th the catch of nets set at night was 
from 100 to 700. If we except the 19th, when nets set at night excep- 
tionally took 800, the fishery was irregular and light until March 8th, 
from which time it was excellent until the close of the month. 

Deep-bait and day-line fishing were poor during the whole time ex- 
cept from the Sth to the 31st of March, when the boats frequently got 
two or three loads daily. 

Ostneesfjorden.—Here the fish were found in January as well as in Feb- 
ruary, and were caught at Langestrand, even in quite large numbers, in 
the second week of February, especially with day lines. At the close 
of February and in the beginning of March the fishing was extremely 
uncertain until the 8th, at which date it became excellent, and continued 
so until the 20th, when it suddenly ceased. Thus on the 19th the catch 
in nets amounted to 2,000, and on night lines, 600; on the 20th these im- 
plements caught 900 and 80 respectively. The 21st was Sunday. On 
the 22d the fishing was extremely uncertain; on the 23d the nets and 
day lines were not once attempted, and the catch on trawl-lines was 
from none to 15. 

Although the fish disappeared suddenly from Ostnesfjord, they re- 
mained in the neighboring district of Svolver eight days longer; since 
as late as the 27th as many as 1,200 were caught in nets.set at night, 
and as many as 400 on trawl-lines. The 28th and 29th were holidays. 
On the 30th the fish here, also, suddenly disappeared ; the catch in nets 
set at night was from 5 to 50. As usual, there were some herring in the 

fjord. ; 

Vaagene.—The lines set at night, six in number, were hauled for the 
first time on the 9th of January, and took from 50 to 150 cod per boat. 
In the first half of February this fishery became, towards the close, ir- 
regular, but quite good. Later it was poor until March 8, from which 
date boats as a rule returned with full loads until the close of the month. 
In April again it was poor. 
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Nets were first used January 16 by four boats, which caught 100 cod. 
In February there was occasional good sea weather, as on the 7th, when 
the average catch was 300, and from the 14th to the 21st. During the 
remaining time the fishing was poor, except from March 8 to the 21st, 
when it became good—in part excellent. On the last-named day the 
nets took as high as 1,400; on the next sea-going day, April 5, 50-1,200, 
being an average of 300; onthe 6th, on the contrary, from none to 150. 

The deep-bait and day-line fishing in February were somewhat better 
than in the districts previously named. In the plentiful period, from 
March 8 to 31, there were, however, some days, for instance, the 20tb, 
27th, and 31st, on which the fishing with this apparatus was poor, though 
the other implements did well. 

Hopen.—Trawl-lines were first used on the 7th of January with a catch 
of 100 cod. During the rest of the month the catch varied from 20 and 
30 to 150. From the 6th of February to the end of March, the trawl-line 
fishing was uniformly good, often excellent, if we except certain days 
in the beginning of the last-named month. Thus on the first of March 
the average catch was 350 fish; from the second to the fourth, on the 
contrary, only from 7” to 100, whereupon the fishing became uniformly 
good again, sometimes excellent. 

Four nets were first used January 22, and took from 8 to 150 fish. 
In January and the first half of February the fishing was irregular, 
mostly poor; during the rest of the month, on the other hand, though 
generally irregular, it was mostly good. From March 8 to 31 it was 
uniformly good, though not so excellent as in the more easterly stations. 

Deep-bait and day-line fishing, with occasional short interruptions, 
were next best from the middle of February to the close of March. 

The rare occurrence on January 30 is stated of a great school of 
large and small coal-fish (Merlangus carbonarius) inside of ‘* Bikja.” 

Henningsver.—F our lines were set for the first time January 8. They 
were hauled on the 10th, when the highest catch was 150. In Feb- 
ruary the fishing increased and continued uniformly good, especially at 
the close of the month, until the middle of March, whereupon it be- 
came irregular, mostly poor. In April it increased again, and remained 
quite good until the middle of the month, when it ceased. 

Nets were hauled for the first time, January 22, with a catch of 40 cod : 
the second time, January 28, with a catch of 250 cod. As the line fish- 
ing increased in February, so also did the net fishing, but the latter was 
more uniform. The best fishing occurred at the end of February and 
in the beginning of March. From the middle of March to the close of 
the fishery it was, with some exceptions, rather irregular and mostly 
poor. 

Day-line and deep-bait fishing became good, sometimes very good, at 
the end of February and the beginning of March. The rest of the 
time they were poor, and ceased in some places entirely from the middle 
of March, when the majority of the boats shifted eastward. 

Gimsdstrommen.—Fishing was good here from the middle of Feb- 
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ruary until near the middle of March, sometimes excellent during cer- 
tain days at the beginning and end of the months named. 

Stamsund.—Four lines set at night were hauled for the first time, 
January 10, near shore with a catch of 30 to 80 cod. During the four 
sea-going days which occurred in the week between the 11th and the 
17th of January, the catch was uniformly good, up to 300 per boat. 
Between the end of January and the middle of February there were 
nearly two days of poor fishing; from the middle it remained good until 
towards the middle of March. Later it was irregular and poor. 

Nets (set two or three nights) were first hauled January 17, and they 
took from 300 to 950 cod. If we except the close of the second week. 
of February, this mode of fishing was good until the middle of March, 
whereupon it became poor, and so remained for the rest of the fishery. 

Deep-bait fishing was good at the end of February and the beginning 
of March. 

Ure.—Lines (set at night) were hauled first on the 8th of January 
with a yield of 40 to 50 cod, which catch on the following week in- 
creased to about 100 on two to three tubs of trawl. From the beginning 
of February to the middle of March fishing was uniformly good; later, 
with the exception of a couple of days at the close of the last-named 
month, on the contrary, it was poor. 

One net set January 28 was first lifted February 4 and caught 12 cod. 
On the 5th two boats hauled one which was set at night, and they took 
8 and 13, respectively. From February the fishing was nearly as in 
Stamsund, and likewise here during the last week of February and the 
early part of March it was excellent. 

Day lines, which went into use in the beginning of March, did well 
until the middle of the month. 

Balstad.—In the second week of February line fishing was variable 
and poor, but after that quite good until the middle of March. At the 
close of this month and in the beginning of April there was some good 
sea-going weather also. 

Net fishing begun with March and then became quite good, and for 
a few days even very good, until the middle of the month. 

In the middle of February cod were observed in Buksnesfjord, as 
the native fishermen caught on night lines as well as day lines from 5 
to 30 fish. There was no fleet up there, however, before the middle of 
March. Nets and lines set on the 16th in Gravdal Bay and Gjerstad 
Cove were hauled on the following day with a catch of 100 to 150. On 
the 18th the fishing was quite good, especially with nets, but extremely 
variable. On the 19th and 20th many fishermen gathered and suc- 
ceeded well with nets—on the 2Uth exceedingly well even with day 
lines, while the night-line fishery was small. On the 22d the fishing 
was ended. Since small herring were seen at the same time in the 
fjord, the cod are supposed to have followed them. The cause of this 
fishery can hardly be ascribed exclusively to the herring, since these 
were present in large schools as well before the cod appeared in any 
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abundance as after the close of the fishing. The fishing took place in 
from 16 to 30 fathoms of water. 

Sund.—Lines were first used January 6, and caught from 50 to 100 
cod. Later the fishing was done farther in, and the catch here appeared 
to be somewhat more uniform. In February and until March 11 the 
fishing was evenly good; later it was poor, until the close of the month, 
when it again became good. In April it was variable, mainly good, 
until the 9th, when it began to be small. 

Nets were first used by two boats January 28, with a catch of 200 
cod. After that this fishery became about like the line fishery. 

On the 6th of March fish were observed at ‘Islendingen” (the lower 
part of Sundstrémmen). In the following week fishing was carried on 
here by all kinds of implements; but the catch was extremely irregular, 
because the weather was unfavorable to the business, 

Sorvaagen.—Trawl-line fishing here was somewhat better, net fishing 
somewhat smaller, than at Sund. 

Table LXII shows the catch at the remaining cod fisheries which 


were of any importance. 
TABLE LXII. 


Yield of the cod fisheries in 1880. 


Fish. 


E : : Medici- 
Place. Kinds. Liver. | sha) oil. Roe. 
Total. 
Salted. Dried. 


1,000 fish. Barrels. 


OINIMAT KOM eee soe fcic's oes iuic wisjeiscg.ciels 


TV VETDOI Sa cmmirinjcian=~ als 51a Jeemewecnersccle 
ORSNGB Soe. sn cecencicesnes sacmemeicen oases 
Bs 


PEON ee ei tindek ritswes cascloe sons nis 
Berg and Torsken 
Trondenes ... 


Rest of Nordland and Troms6 .... 


NUIT ALON Poe stata crein srs iaie ccinietsimasinicsice <inie = 
INOLAMONO Nes caee seine coe sete ae ciecct 
HUOMING DIOW: see seas cewsececoce cecebe os 
DOMMMOLO soccer css clare ois do siscedanccine 
DOUGH BOLPONRUS \.cicin soa e ce sne sciasee = 


* Oil. +4,500 barrels of this was medicinal oil. 
Table LXIII gives the yield of the winter and spring fisheries for the 
last five years, and the aggregate export, reckoning 50 fish to the hun- 
dred-weight of split cod and 75 of dried cod. 


598 | REPORT OF COMMISSIONER OF FISH AND FISHERIES. [66] 


TABLE LXIII. 


{In millions. } 


Yield of the winter and spring fisheries. 
1875 | 8. | 
Fishery. 1). | 1876. 1877. 1878. 1879. 

| | ] | 
Split Dried Split Dried’ Split Dried) Split Dried Split Dried 
cod. | cod. | cod. | cod. | cod. | cod. | cod. | cod. | cod. | cod. 

| | | ‘ee ein its) 
Biter nen sen utes ot ae taratsiae eats stelweteomernle 99/ 98/] 2.2) 31) 89) 86/63 5.6: L205) ae 
Nordland & Troms6 ...........------- AGH Si 23528) TONS 2ONT3/2803) -2bo7, || yaa eee 22.5 | 19.4 
INGUIN G ALON e ee eines Saimiclnta nis ce mraeeioiny aise O2Ss eaoee O20mlese a0 a eer y ee 0: 4a eae O18) |: 
(MOQIEHY jsp ek oteeseosseno Sonsedecessoss DST | Skos OxOME Sse R63 aeeeae 0:9") sess 0.8 joes: 
BORUMOD seen ee eae kee ee TT) PAM Ta eee aril ee OT |e 2/4 4 ee 210 eee 
gromsdaleny*=228 =< 224-5552 -Sascaen OND | eeasee OFS eee O59 }|s.2a5e UN Jecduce (A ee 
STITT Oe Ae Orn eeCeOs be oneal eporce 7 a eeesee PSs Pease 4S Seas BS0) Weseeee 5.0 | san were 
DGnAIoNOLdh OLd een semen eee scien ;) 025 )|---2-- ON ane OFS) eee 0.4: oc eee Secleseeee 
SAU EE NS SoootepsasscecHsaeas||cbsos4|Saaoccll>eacce|(ys5cec |saadod|lbpseec 02032282 eleeoeere [Seeds 
SIR PANEED Ao pe beenApgdcosocdscosssorssecooe||eescasl|soooce||sscone pnecoa||ssees: 0.03 |.----.].----- | --2-- 
ERIS) NM Ut Pe eae 35.2 | 33.0 | 28.1 | 23.8 | 48.2 | 34.3 |....-. ee: 42.7| 26.8 
EX POL LCC e aoa lo see nearer 36.8 | 31.3 | 33.0 | 29.5 | 45.9 | 31.7 |41.0 | 24.0 | 44.7 31.0 

| | j 


Tables LXIV to LX XII show the export of cod from Norway, Can- 
ada, St. John’s (Newfoundland), the United States, Iceland, France, 
Scotland, and Holland from 1872 to 1878. Thus from the fish-exporting 
places returns are wanting from St. Pierre and Miquelon (Newfound- 
land) and the Faroe Islands only. 

In the report for last year the export from Canada in 1876 is errone- 
ously stated. 

In the United States the fiscal year is reckoned from July 1 to June 
30. In the other places, on the contrary, from January 1 to Decem- 
’ ber 31. 

In the Seoteh fishery statistics it is not stated specially to what coun- 
try the export was made. After comparing it with the English trade 
statistics, I believe that I have committed no important error in stating 
that the export to “the continent” went exclusively to Spain, and that 
to “places outside of Europe” to the British West Indies. 

For Iceland, no official statistics are known to me, and I have taken 
as the basis of my calculation the export to Denmark and statements 
from a private individual for 1878 and 1879. According to an article 
by Hen. M. Lindeman, in Dr. A. Petermann’s Mittheilungen, 60th part, 
the total export was: 


Split cod. | Dried cod. 


Pounds. Pounds. 
FE SSS 5 Sra Ns chr Sg hd et Pol SAE by Ye ot CL 6, 500, 000 230, 000 
yf Sad ee See Se RENE RAS Der P RATE Oa ae ISL. bev ea san ce OF. 8, 700, 000 270, 000 
FETA, Ge SRS eae dA a, PAS Tal PAC OO LT ote BE erate a a 5, 900, 000 190, 000 


My estimate was too high.* 


* The fact that I have not undertaken any corrections in the tables is owing to their 
having been worked out last autumn, and I have not had time to change them, since it 
was necessary for me to finish my report as early as possible, in order to be able to 
attend the fishery exhibition at Berlin before its close. 
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Nor am I in possession of any official statistics for the Faroe Islands. 
According to the author named above, the export was— 


Split cod. | Dried cod. 
Pounds. Pounds. 
LUE co ao5 abo obo pA aoe ocUSbronep osbEecoUUuc OoonoS coNCHpoTebobepoccoebocccoeess 1, 700, 000 150, 000 
TIIBD = Sacer SAGe Ee See ee ee gee ae Pare PON Tie es Oe ee 2, 200, 000 170, 000 
ES ee a eae ans aetna alaianja/da ce aaiain sis sie\ciajeiniwiniaowicic sis slawcicicletciee a\nia wisiaie viele 3, 700, 000 | 140, 000 
Gi tet en ia teyetoletaioiels a alcinic etcim cinta) sic/ale emis a alciesietaln eis lanieleiseim(oinietetaja =’sra/= 3, 300, 000 | 30, 000 
Oe INE iin mine eicicicie cia cistaic hajle's\sn\c.5/c aleysic aro Selelnin\sjo ieieiehciaieniz navies cies 2, 900, 000 | 20, 000 
TBS vee Con SCS SEG be JEDOCOCORE BAC BEC OE EEE SI Aer net ae rar SS RR SsOSS 2, 900, 000 | 80, 000 
ESTRIOG) RBS SiS Lea ee a EP POR Dees PAs, Aue 2, 780, 000 | 100, 000 


or not quite one and one-half million fish (1,465,000) yearly, one-third 
of which were shipped to Denmark. 

From Belgium was carried on a not unimportant bank fishery in the 
North Sea, though of late years not to the same extent as formerly. The 
catch, which for the most part was consumed within the country itself, 
was— 


Barrels. 
Tip TST ck OME SAS a a ln Dy ed 10, 400 
ee ied Gel ne Ho) res le le eh eg We 11, 500 
ee ee See Ein GN nc eas 11, 300 
Ty LPR 2S See SG al Sls Li Re a np CL 9, 700 
at espe tr Oe ET Bees Yih s os niatetelamon 9, 200 
fe ee Re PE BS eee oo soles 9, 400 
“ry ISTE. sae oR Dies ge ror 9, 200 
Rema cl ery Psst Wiad Wie 2 eeu eee 7, 600 


An average of 9,800 Giiecrole or about one-half million fish yearly. 

The export front Newfoundland must be greater than is given in the 
tables from St. John’s. According to a statement received during the 
negotiations on the occasion of the fishery treaty between the United 
States and Canada the amount exported from the region extending 
from the Rameau Islands to Cape Race, and therefrom northward to 
Twillingate, was, in 


Quintals. 
BSS ie & -)n)50- a 4 ee Ene eet Oe RE 829, 000 
EOS AI RE itt ies EIR aa he ec ds 791, 000 
Peto! . Bist coy RDI oe gue RA RO ee Vib 915, 000 
SSE LL. ye a NER Se oa eek 2c Aaiwls Selote 928, 000 
i ae Ga Aesth lee na ik ene gage Came re 847, 000 
RENE NS oo: wcoigereei aie My a aratolyareia ae el rereterasanecn ce Bavetat erat ar tiene 983, 000 
NUNES Foy PR ora ee ha Se ten gene Sos 2/2 ig Ao hE of kate a 9 lhe hier i 183, 000 


An average of 925,000 Gaines For the get three years the aver- 
age was 1,004,000 spinal or 102,400,000 pounds, while the export from 
St. ones for the same time is miter by the Commercial Journal as 
76,300,000 pounds; the difference, 26,100,000 pounds, must have been 
sent out from other places on the coast. Since this discrepancy is con- 
siderable, and since Newfoundland competes with Norway inthe English, 
Spanish, Portuguese, and Italian markets, the accuracy of the statement 
has considerable importance for Norwegian exporters, wherefore I ven- 
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ture to ask that inquiry may be made through the consulate as to whether 
and to what extent there is opportunity to obtain statements of New 
foundland’s total export. 

According to French reports the participation of St. Pierre and Mi- 
quelon in the Newfoundland fishery has increased not inconsiderably. 
I have, however, seen no report of the amount exported, wherefore I 
venture to beg that information in this respect may also be procured, 
so far as these places are concerned, through the consulate in Quebec. 

The yield of the French fisheries is, for the greatest portion of the 
amounts given, from the weight of fish in salt. The bulk of the exported 
portion, however, is dried. 

The yield of the fishery of the United States for 1876 and 1879 is stated 
to be only one-half that of the two preceding years. To judge from the 
number of incoming fishing vessels the reports for 1876 and 1877 can- 


not be correct. 
TABLE LXIV. 


[Times 100,000 pounds. ] 


Export of split cod from Norway. 


Where to. 

1872. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878. et 1879. 

Great Britain and Ireland.| 24.0] 16.2! 21.3} 40.5] 43.9| 583] 20.3] 321] 387 
Hamburg and Bremen..... 20.7} 24.9} 25.5] 362] 33.1] 661] 63.6] 386] 621 
LET Air gt Le a 41.2] 27.1] 161] 55.3] 58.7] 121.7| 1466] 66.7] 105.4 
Spain tae eee ane ee 465.5 | 422.2] 463.7 | 515.9] 474.2| 582.8] 531.8] 493.7] 643.9 
Italy and Austria ......... 1:7 0.9 0.7| 198] 10.6) 29.4| 181] 16] JI75 
Holiandiee st csesnet see ee 0.7 1.0 0.2 0.7 0.7 1.0 0.4 07 0.5 
West Indies! ;. 4222050225. 39.9] 54.2| 63.9] 43.4|/ 35.1] 50.5] 32.0] 45.6| 23.1 
Brace ne be eet eee 13.1] 10.9 El hla | Sa ee ane 3.9 3.2 Pe fl eee 
Other countries .........-.- 12.9 Peal 2.2 5.3 4.5 3.5 3.4 4.8 2. 3* 
Motalecn oe eh aeee 619.7 | 559.5 | 599.5] 736.6} 660.8] 917.2 | 19.4 | 701.8] 893.5 
Million fish, estimating 50 | 31.0! 28.0! 29.8! 368! 33.0! 45.9! 41.0! 35.1| 44.7 

per hundred-weight. | | | | 


*To France 1.8; to Denmark 0.2. 


TABLE LXY. 
[Times 100,000 pounds.] 


Export of dried cod from Norway. 


Where to. 
1872. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878. ee 1879. 

RECOM ee cine ta ace ness 69.0 70.9 64. 4 70.6 79.6 80. 2 63. 2 y alba! 45.1 
OBHMGCK 31.0 So snc caecee c 3.9 4.8 9.1 qo b.:2 8.5 (Ou) 6.7 ibys 
Great Britain and Ireland. 6.1 3.8 4.1 5.2 4.5 Seal 4.2 4.4 12 
Russiaand Finland. --...--. 21.2 25. 4 30.5 38.9 34.3 26.4 32.1 29.8 28.3 
German ports on the Baltic. 0.8 19 2.6 | 1.4 1.0 1.0 2.0 1.5 0.9 
Hamburg and Bremen ....! 3.3 4.8 4.1 7.0 6.0 6.1 6.0 5.3 13.1 
PTOM ANG sok cainie sions oo cise 48.3 69.5 57.0 61.5 (Gat 59. 5 57.0 60. 6 67.6 
Isto On a seecaeeenpoeee 15.9 22.0 19. 2 24.4 18.9 21.6 14.7 19.5 18.1 
France ....- = 1.0 BIS Weecte ces 3.3 3.0 4.7 4.3 2.8 2.0 
Spalntesssces co. ti 4.5 3.8 16.7 9.1 12 6.1 12.6 ant 7.6 
Italy and Austria 173.0} 151.2 |) 176.8] 187.4] 166.8] 205.1 114. 4 167.8 220.0 
WIMITEAStALOB. ses ccc oe coal cise eee 0.2 0.2 0.5 0.1 0.1 0.6 0. 2 0.8 
West Indies.. 0.3 0.5 0.8 0.5 0.5 0.1 0.6 0.5 0.4 
Chutes eece. aoe 2.6 BoD Nees ce 2| ate eeeeles oncisoe acteurs eteleeee ee np 8) ep = 
Other countries ........... 0.5 0.6 0.1 0.1 1.4 0.1 0.7 0:5) esses 

MLotalivececcoscece ues 350.4 | 367.9 | 385.6 | 417.4 | 393.6 | 422.6] 320.6 | 379.7 412.8 
Million fish, estimating 75 26.3 27.6 28.9 31.3 29.5 31.7 24.0 28.5 30.9 


per hundred-weight. 
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TABLE LXVI. 


1880. 


{Times 100,000 pounds.] 


Export of split cod from Canada. 


Where to. 
1872. | 1873. | 1874. | 1875. 1876. 1877. 
ar x 

Great Britain and Ireland . 17.9 
Portugal 2-25. ..--....-..- 12.2 
Rpniieereettensctescosete (MONE!) COLO) aa o0'c| isan eteiclfmiewice m cite| ae seaeee ae 
Tepid oe De ee 35.1 
PAMISEN A te el => = cls s enc 2.3 
United States ......-...--.. 91.1 
iNewaoundlands= oo (bese |iestec cl occaes 152 
British West Indies. . 263. 2 
Spanish West Indies. o | 189.6 
French West Indies.......|.-..:..}....-.. : C3} 42.7 
Hollandish West Indies. ..| 544.5 | 474.3 | 544.4 | 512.1 |& ) ...... S) 0.1 
Danish West Indies..:..-.|......-|.....-- See aes Deal ite Gy ST 
Hayti .-...--.---.---------|------ | ------|-------|------- sbi 7.3 
(EPR coch coca ccs oehbbeacs joondbod lsoascas Pa atime 31.8 32.7 
South America..........-. 39.3 | 28.8] 36.7} 44.1 59. 0 71.8 
MANCINA eect ssccms osc tealcastesloce a cect apse tee|s0<scee 3.0 6.4 
Attrica: =... eee es aeisiaiaeiai| (sisielern.ci<i[ eiseteia c's sa): sea 0.3 0.1 
Other countries ........... 4.5] 116 4.0 2.6 LAB? os esecece 

ROCA Ee cnixcccaste col 707.9 | 690.6 | 797.3 | 671.7 641.9 776.8 
Million fish -..<..<<0.-.--<'0- 35.4 | 34.5] 39.9] 33.6 32.1 38. 8 
Catch 41.0!) 44.9] 40.7] 381 42.3 41.6 


*315.6 of these in the first 6 months, 565.8 in the last 6 months. 


TABLE LXVII. 


[Times 100,000 pounds.) 


Where to. 
1872. 1873. 
Great Britain and Ireland.| 24.5 47.7 
PROMGH PA a cnian cain cjsiesaine 87.1 85. 2 
SPAM echo cose nc ccccene 180.8 | 236.2 
MGA Visea os ictniata csicecet cee 10.1 13.7 
United States .........2... 8.2 8.6 
AMC eee erin sc sic,x mn ecto 2.3 21.3 
British West Indies ...-.... 68. 4 tom 
TEA SS Ae ee 221.3 | 235.8 
Other countries ........... 35. 2 43. 6 
: Opa eee acai cnwe 637.9 | 767.2 
Million fish, estimating 50 31.9 38. 4 


to a hundred-weight. 


Split cod exported from St. John’s. 


| | 
1874. 1875. 
42.3 24.9 
109.4 | 104.7 
222.6 | 134.5 
49.0 25.9 
aye at 3.1 
15.4 0.5 
91.9 67.4 
285.5 | 244.5 
61.5 49.3 
884.7 | 654.8 
44,2 32.7 


1876. 1877. 
24.9 43.0 
87.9 67.8 

156.6 | 112.4 
27.3 22. 7 

3.8 5.3 
1619) |mocascce 
58. 3 66. 5 

204.7 | 265.1 
13.3 26.1 

578.3 | 609.0 
28.9 30.4 


Aver- 

1878. age. 1879. 

18.0 21.1 40.1 

10.7 18.8 24.0 
Dereccstae 15/3), | ess aeee 

33. 5 eee | eee 
a aisle oiswinrela 8652) Ml aodee 

QDs aeatetes AG} 

8755) || 57.8) (82:2 

18. 2 4.0 6.3 
2655.9 esos eae eee 
ASTAGA sesame soe 
me BH AGH aye ee 

mB 0.1 | 504.7 | 583.7 
48:|2235 A 

BE Perec 1.6 

25. 5 16.8 | 29.5 

78.4 51.3 68.6 

3.4 1.8 0.3 
ogeneas sake 3: 5alizceeues 
790.0 | 725.2 | 881. 4* 

39.5 36.3 44.1 

46.0 | 42.1] 57.3 

Aver- 

1878. age. 1879. 
39.4 35.4 48.3 
89. 6 90. 2 125. 0 
79.5 160.4 138.1 
30.3 25. 6 43,2 
10.3 8.1 17.8 

2.1 6.2 | Te 
50. 4 68.3 | 57. 6 

242. 0 242.7 346.6 
19.7 34.1 15.3 

663. 3 670.7 799. 0 
28. 2 33.5 39. 9 


= 
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TABLE LXVIII. 


[Times 100,000 pounds. ] 


Export of dried and smoked cod from the United States. 


Where to. 
1876. 1877. 1878. Average.| 1879. 
Great Britainand Ireland! << -2<.|-cosc.ccsseresceee 0.4 a a ee 9.9 
Re eDURE. Sa ree aka Sed iodo soeatoo a OLE) aoe eececnes| = eee eee 7 
ewfoundland and Labrador.... all 0. 
Serra ee ee 21.3) 11.8 252.6 19.6 ; 18.6 
Wolembiar esos os eesieiee eae MS OS 28 clocte is <citajam = 'sjo.c'e's oa/siere ia sion] meee ete 2.0 
West Indies: 
Honduras and British West |} ) 3.8 } ( } ( 6.5 
Indies. 
Danish West Indies. .--.--.-.- 16.5 0.1) | TGS 3 » | 17.0 0. 6 
bse ONE OMe sere nce eee eet 5.1) | 3.6 
IPOrboPRico gasseencesseo ee ae 150. 4 7.5 9143.1 157. 2 J 150.:2132..5< 2s 
HinviGtiesen star hence sees eeeeee 81. 5) 63. 3 94.7 Fe 74. 0 
Cabarete ented seceeeeee 14.5 18.9 | 7.3 Doak 
French West Indies. .-.-...-.- 19, 2 20.3 21.6 20.8 
Hollandish West Indies..--. 19. 1 ( 25. 5! ) (16. 6 0.4 
BTUs oy GAN de see es eerae aeees De 2s cas mepewiee saie.5\< Be niais isin \at elejolanl| a eee 0.9 
Hollandish;Giriane eo 4 2S sotesc | fess ecte ce ene see lteaeme sees tees seete gen. + see | ae 15.7 
Brazile ater kcioete os = tina ee eine Osseo acceeissesce 0.3 0.2 0.5 
South-America. -\-----52-=5 2-25.) 1.0 1.8 1.4 1.4 11.0 
Othericounies a n5 cassia esas eee eee eee eeor 4.9 8.0 4.3 8.2 
Tay ee Sn eee 178.0] 161.9; 193.6) 177.8 200. 0 
Million fish, estimating fiftytoa| 8.9). 8.1 9.7 8.9 “10.0 
hundred- weight. 
Yield of the cod fisheries, in 728 735. 4 306.)L Sacer 825.1 
hundred-weights. 
Numberof fishing vessels arriv- |..-..-...-.-..--. 461 (BP eeocessnse 752 
ing. 
Draught i IN COMBe eed seeiselee alell ee =e eeeeicieeiem ce 19, 000, 26, 700) -<teace eres 29, 900 
TABLE LXIX. 
[Times 100,000 pounds.] 
Denmark—dried and dry-salted cod. 
eae Imported. 
= Exported. | Consumed. 
‘aroe Green- Other 
Islands. Iceland. land. | countries. Total. 
MSTA ee ce oe oicnde ehice ce Seco 9.6 21.0 0.4 2.4 33. 4 10. 2 23. 2 
Si aisate shisca cic wencine ccs 8.3 TOT See 5.2 33. 2 9.2 24.0 
A dase sieteteteemie(e came aie cece 8.1 22.8 0.3 6.7 37.9 12.6 25.3 
Ho (Gece nieces Rc Che cece cee 13. 9 18.0 0.5 3. 0 35. 4 7.6 27.8 
WR iiaeseicie asic eciesiowawa recive 10.5 35, Gilhemeeees Do) 51.6 13.9 37.7 
PBT S wench ews tesack aninnsscces 10.0 85.0! |p occt oedlcct cic scsc dl occe sc cn| SL Sees peeene Eee 


REMARK. In 1879 there was exported from Iceland 200,000 pounds 
of dried cod and 12,500,000 pounds of split cod, to the following places: 


Pounds. 
pepmen TMi 8 oT se ATS tare te Gee Be ae wreas (crate .---- 6,850,000 
WOM EWMHASEN | \2)50 2 2's sek SS cle cte OPES Shee tistics eee 3,650,000 
Great Britain and Ireland .:............-. OnaaS oe cec vane ROUGE 
12,500,000 


From the Faroe Islands were exported in 1879 2,000,000 pounds of 
split cod and 100,000 pounds of dried cod. 
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TABLE LXX. 
[Times 100,000 pounds. } 
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Salted and dried cod exported from France. 
Destination. 
1872. 1873. 1874. 1875. 1876. | 1877. 1878. | Average. 
fd 
Great Britain and Ireland .....-.. Od |) ses2 a ese Rees ee CBG. eS ances [zee ose 0.2 
STEIN 3c aN OOS ROS ORDA He CUOC SOB eae Eee ean eee cease 3.1 Sh jalbecdeese 3.3 2.8 
Tealy and Austria: -.-.---.------- 43.2 BBs aul Resear 42.6 Si = (ate 34.7 37. 3 
Eo Sh SOL 7.1 Geers Wal 97 1086) |) 12.0 9.4 
(SGC gsces- ¢ SSS Ee eR EEE nee 13.4 VOS9s) Mecca 6.8 11.0 3.8 10.3 | 10.2 
Turkey and Egypt ...-.-. ----..-- 6.8 6543 oosa. a | 4.5 4.0 | 2.8 3.9 4.7 
\WWiGaG LIGIER) BARES See See eCOoese 0.3 CeO illpeaneeos- | DAU ee Seas 5e7 || 1.6 2.8 
DomulAmenea 22+ 2-2-5 2 </s6.50-i2 = 2.8 OF 2h Sey een | nae es 5 Ie ee ae are 0.5 
Othericountries..-...=...------ 3.9 EC Wa ee ere eelOnO Seen 21056, 7) Bal 7.4 
fut Sa ae eee 65.6| 920| 114.0| 75.1| 69.8| 60.7| 769| 792 
Million fish, estimating 50 to a} 3.3| 46| 5.7|. 38| 35) 30| 38 4.0 
hundred- weight. | 
Yield: | | | 
In salt sccatodsscopscedsgdoane 615.9 | 668.2 582.6 | 558.1 549. 1 | 589.3 | 673.4 | 605. 2 
Dried yes: feck osc s.oogseseseo0e 48049 127483) otesna iy SiO 101.0; 83.1 81.8 107.4 
Other products .....--.--..5. 18.3 18.9 93.1 | 22.5 17,.D | 19.3 22.3 | 20.3 
Mppalieeeeensics cots uatttc 782.2 | 814.9| 728.9 | 67.6! 667.6 | 691. 7| 777.5| 7329 
TABLE LXXI. 
[Times 100,000 pounds. } 
Split cod, vexported from Scot- 
aa ah 
| on 
Destination. 5 
is eo 
Year. 2 z | 
a |. ies | 3 
a 2 2 = | Total. % 
Ps aS 8 2 
= 3s | 3g e 
x oR © ei 
© an SS pe 
A H a | A 
USTs - snag adéegacesscobarnd bot bosa586 4 {Conc bCoeSOccH See toss | SSSe O88 Seerospo issenasas 53;'Gi | vowerae 
BSG co casmSon Saeed COUdO OSS SnOS Oo Boge ORCC OO RE EOSUeOnS doceneHs 38.4 23.1 8.6 (AU Et es sees 
LS). cosacbebsheaedabansony eno a4bOSOCe abo ee DOE BOOIbEED aoe seors 30. 3 21.3 9.4 61.0) 4.5 
LGD - poseedeacécucocoer bodgpo SHOU OC e Gr eeen ene deSSesnere paacges 43.5 25. 7 12.7 81.9 5.8 
LBD 2 ocedcidiadatadacdo po pone dane tric cooRanoSeqndocbsanbaeccoenoue 28.9 25. 0 5.9 59. 8 3.5 
UBVA/ songs Séa6a0nndcboconadoocnce Sou cCoBcOssoT SP eSUEpebeEo oC 00e 41.2 23.3 8.9 73.4 6.0 
eS MEREattee eee ne ece mine aie seta cieisiacieisi= Sinaia mansictcinte cleiaie's 42.9 40.3 11.8 95. 0 0.2 
ESOT SRSA a EEE Se SER ee ae 37.5 | 26,4 %.5| 70.7) 5.2 
Millions of fish, estimating.50 per bundred-weight .-.-....-.-.- 1.9 1.3 0.5 3.5 |.----- 
TABLE LXXII. 
[Times 100,000 pounds. ]} 
~ Cod, salted, in barrels, ex- A 
ported from Holland. = 
z 
Year. : be a 
3 : WP oles 
SP Ae eas ec Pe 
E: 5 a |é 
8.1 4.8 12.9) 1.4 
10.9 5.9 16.8 aa 
5.4 8.1 13.5 1.4 
5.1 6.5 11.6 14 
URS. ho cs SoD S ee BSR DB SONDEnS Goo E SORE GEER On abo Son aac SS o0000N Ne 10.6 8.3 18.9 1.4 
DRY IT soe esas oveeee Gade Seed de GOCE DOU ACD SON OBB DED or aesiodes ceaeeErsD 10.8 8.7 19. 5 iby 
SN Coan ee tate late le fo alate le ios mie wicieoisia/=ia'= a oraiale ania le cininlnfels/ainwiamalaie 6.7 5.3 12. 0 14 
PARVIGTAS CMA e ea cle tenis ale aieraw seietes Same ciate (scieisiala cielo we wie: 8.2. 6.8 | 15. 0 15 
Fish, estimating 17 per hundred-weight.............-.-...--..--- 139,400 | 115,600 | 255,000 |.----- 


e 
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Table LX XIII contains a summary of the annual export. Including 
the Faroe Islands, the total was 154,500,000 yearly, of which 28,500,000 
was dried cod, and 126,000,000 split cod. Of the whole amount, again, 
75,000,000 were caught in European and 79,500,000 in American waters. 
The amount exported was greatest from Norway, 63,600,000, or 41 per 
cent.; next from Canada, 36,300,000, or 234 per cent.; next from St. 
John’s, 33,500,000, or 213 per cent.; next from United States, 6,800,000, 
or 44 per cent.; next from Iceland, 5,000,000, or 34 per cent.; next from 
France, 4,000,000, or 24 per cent.; next from Scotland, 3,500,000, or 24 
per cent. ; next from Faroe Islands, 1,500,000, or 1 per cent.; finally from 
Holland, 300,000, or 4 per cent. | 


TABLE LXXIII. 


Total export in millions. 
Where from. SS aS 

1872. 1873. 1874. 1875. 1876. 1877. 1878. | Average. 

Norway: 
Drved! cod est eeiss oe ael Sec Se 26. 3 27.6 | 28.9 31.3 29.5 81.7 | 124.0 28,5 
SSS Ses =| —— SS eee ee eee 
Spliticods A222 2 esis sone 31.0 DEON eons 36. 8 33.0 45.9 41.0 35. 1 
Wan ad Rese Be lsis osclacres cas aatinacteers 35, 4 34. 5 39.9 33. 6 32.1 38. 8 39. 5 36.3 
tye OWNS ce seate canis cevsia case visions 31.9 38.4 44,2 32,7. 28. 9 30.4 28. 2 33. 5 
United States ss<c222-) 2-66 ee 5.0 6.0 5.0 6.1 8.9 8.1 9.7 £8 
ICE) EE DS a cee eer 4.5 4.5 5.0 5.0 4.0 5. 6 5.6 5.0 
PMPAN CON es aes oak SoBe nese cs ae 3.3 4.6) Baud 3.8 She 3.0 3.8 4.0 
COMA ese ciate sicie Snes eee oe ate 2.7 3. 5 | 3.0 4.1 3.0 3.7 4.7 3.5 
Holland, barreled fish .........-.- 0. 2 0.3 | 0.2 0.2 0.3 0.3 0.2 0.3 
Total split cod ..........--. ~414.0| 1188 | 132.8] 1223] 113.7| 135.8) 132.7 124.5 
otal of fish....-..2...-c-< 140.9| 146.4| 161.7| 1536| 143.2] i67.5| 156.7 153. 0 


Table LX XIV gives a summary by weight of the split cod imported, 
aud Table LXXV by number. The amount of dried cod imported is 
stated in Table LXV. Theimportation ofcod during the last seven years 
has varied as follows: In the West Indies, 4,900,000 (35,300,000 to 
40,200,000) ; in Spain, 3,600,000 (35,500,000 to 39,100,000); in Brazil, 
4,400,000 (10,200,C00 to 14,600,000). 

In Portugal, Germany, and Denmark the importation has been stead- 
ily increasing. In most other countries the amount consumed appears 
to be tolerably uniform year by year. When the amount imported ex- 
ceeds the average one year, it falls below it during the next two. The 
considerable increase in the manufacture of split cod which has taken 
place in Loffoden of late years, namely, from 10,000,000 to 11,000,000 in 
the beginning of the seven-year period to double that amount at the end 
of the period, exceeds by acouple of millions the difference between the 
lowest and the highest amount imported by the two countries (Spain 
and the West Indies) which consume three-fifths of the split cod, and 
one-half of all the cod in other forms which come upon the market. 

The exports have varied as follows: From Norway, dried cod, 7,700,000 
(24,000,000 to 31,700,000) ; split cod, 17,900,000 (28,000,000 to 45,900,000) ; 
total, 22,000,000 (55,600,000 to 77,600,000). From Canada, 7,800,000 
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(32,100,000 to 39,900,000); from St. John’s, 16,000,000 (28,200,000 to 
44,200,000); from United States, 4,700,000 (5,000,000 to 9,700,000) ; from 
Iceland, 2,500,000 (3,100,000 to 5,600,000); from France, 2,700,000 
(3,000,000 to 5,700,000) ; from Scotland, 2,000,000 (2,700,000 to 4,700,000) ; 
from various countries, 26,600,000 (140,900,000 to 167,500,000). 


TABLE LXXIV. 


Total import (of split cod). 
Times 100,000 pounds. 


Destination. | 2 
1872. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878, ave ara 
as | c=} 
| 
Wen tindicgsc.-) ssc: sceecce 751.1| 714.7| 803.6 | 751.0| 705.6 | 780.7] 765.5| 753.2) 37.7 
(Shera 209 a ee 732.7 | 754.4 | 772.6| 746.2| 711.0] 781.5.| 717.9] 745.2 | 87.3 
Arete eee ia ake PG 234.4 | 246.7] 291.4 | 264.0} 205.0] 269.0] 245.5] 250.9) 12.5 
Bortupalle isso ge ees te. 148.5 | 143.4| 161.0] 168.0] 160.6| 201.7] 246.9] 175.7| 88 
Great Britain and Ireland...| 109.1 | 138.8] 138.6] 142.0] 118.9] 173.6] 154.7] 136.5| 6.8 
Italy and Austria ........--. 107-2 | 96.6] 132.5] 127.2] 107.3] 1167|,1189] 115.2] 5.8 
United States ...... : PQi\s OTT I S47 Bij. 4720))|N\ 1967421 "O78! |eeOo49) mae 
South America ...........--- S18 0| 36.7] 441] 60.0] 73.6] 79.8] 52.2| 2.6 
Germany coon 2st. cscs 9 28. 2 38. 4 35. 9 69. 1 65. 4 40.9} 2.0 
Wenmmankrs ees ee oie Ov <8059 15 85549!" (B19) dest) 4550) 17 Sb s4a ena 
British Guiana. D7 Qu. aiee 33.0)! 32:7] 25:5 | 29renenaks 
Mediterranean - 24.3| 184) 24.7] 17.2] 262) 243] 1.2 
(Ganad anes re acts 15.4 0.5} 228) 11.8| 27.7] 145] O.7 
ING WLOONGIANE is le ete csocceecacese (sees eclGese eke 1.2 10.0 12 18.2 4.4 0.2 
Other countries ..........--- 6255) [ik 68l7 Piet | 74h8 |) 28:9.) Sie} 45:6) 57453) eso 
irs 2 eed 2298, 2 | 2346.8 | 2621.9 | 2459.0 | 2301.9 | 2722.9 | 2600.6 | 2501.6 | 125.1 
Millions of fish. ..........--. 114.9] 117.3] 131.1] 1229| 1151] 1361]| 133.0| 125.1 |...... 
TABLE LXXV. 
[Millions of fish.] 
Total import (of split cod). 
Country. i l 

“4 = af - Aver- 

1872. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878. “306 
WERE MIGIGR 2.41 -u-- sc eae 8 ceases 37.6| 35.7| 40.2] 37.6| 35.3] 39.0] 382] 37.7 
Spanos eh a EUs oo ke case 36.6 | 387.7) 38.6] 37.3] 35.5|° 39.1] 360] 387.3 
Sterile hes ogee Bead Te TR eYp | s aPAGH IN EOLA WAG ROWI PENAL! TEE) Ley) sip 
LEGA REILAS (ee 7.4 7.2 SiOlln oR S108) 210) os Sass 
Great Britain and Ireland............ 5.5 6.9 6.9 | Yigal 5.9 a 6k) 16°35 
Haly and Austria........-..-..-..--- 5.4 | 4.8 6.6 6.4 5.4 5.8 5.9 5.8 
UmitediStates=2c--cca-ceccssucssccees 1.4 DES 4.4 2.4 2.3 4.8 49) | VSES 
DOMEN AMCLICA-ccaccacccccuccencccsss 2.0 1.4 1.8 2.2 3.0 3.7 4.0| 2.6 
QGrinn Ty Ce Ee Gore be Leds liecgdes 1.4 1.9 1.8 3.5 3.3| 2.0 
TD faye vel <8 Lap eee RRR ee Ra 5a dee 1.5 15 een Ossie oh0) | Teas 
SGN GHIA .fiorsic seis cock esis stebtesl ls ae acca eicwesis 26 rN vere het f 1.6 | 1.6 163 | Bea 
NT GAILONTANCAIDS 0 snc oss co cidec as toc Sins 1.4 1.6 1.2 0.9 1H, 0.9 eS Aloe ies 
Wanataree ss O25 se sacle ded decaacGes sess 0.1 | ibal OnSaeee wee as Bal 0.6 1.4 0.7 
INGitorn GIANG jb sci neoot eel t elaced loess ce sheae ose waleaed wea 0.1 0.5 0.1 0.9 0. 2 
Othericonntries: =. aac sacees cise cbage 3.1 3.4 3.6 BEY 1.4 2.6 21/3 2.9 
Eo tplysesss ooo8 sect tee rosea 114.8 117.6 131.0| 1227) 1148{| 1362| 133.0, 125.1 


Table LX XVI contains asummary of the total import. Of the whole 
quantity exported, 57,600,000, or 37.4 per cent., went to America; 
92,000,000, or 59.9 per cent., to Europe; and 4,000,000, or 2.6 per ae 
to molgena places. 
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The most important markets were: Spain, which received 37,900,000, 
or 24.7 per cent.; West Indies, which received 37,700,000, or 24.5 per 
cent.; Italy and Austria, which received 18,400,000, or 12 per cent.; 
Brazil, which received 12,500,000, or 8.2 per cent.; Portugal, which re- 
ceived 8,800,000, or 5.8 per cent.; Great Britain and Ireland, which re- 
ceived 7,200,000, or 4.7 per cent.; Sweden, which received 5,300,000, or 
3.4 per cent.; Holland, which received 4,500,000, or 2.9 per cent. 


TABLE LXXVI. 


Total average import 
from 1872-1878. 

Country. . MA 

Millions. | Per cent. 
STIRTIN o cota eor cesar bobrcos dbesee moos seconds esha do dsgches ops sdorgoohesedsso0ace 37.9 24.7 
Wrostindies)- 25.5 oes acid dents stacecs ob eenaswecesent aesiaacsecepssslene 37.7 24.5 
Italy and Austria.....--...--. Apoo dice songHNotoD Oa ssyoet tong soeneesosHsasosS5o+ 18.4 12.0 
STA Ze eee ce te es A cinie a than eels simian einen csecle Mee ete mele piepiasiea sis sathe s.cmge 12.5 8.2 
LEQ THIER 64 Acca stand qunoneecdend godasoe soe mono secooSUa nse goo SedoseposuEeocne 8.8 5.8 
Grea ritainandslreland )co-sscees oes eicetiseom esas teeee en eeemeeses -ciecacee pa! 4.7 
SWC Cree erie ee ie eased SG mine aA Doe ete nrare ale eta aie a wiclostem OREn miclatcinisncnts rage 5.3 3.4 
OMAN dese am ces = Aas ae che disais Saw aie aisee meee en cae a teem mame rcnewee seaeete 4.5 2.9 
MUNI GUS tatess see: ok ois sic. ool ch cece ademas SER eee Bese ate cee. bee Seucdnse 3.3 2:2 
SOLEMN PACINO TG Bite aa yoferee ie ws Sey rey eetat aim ale roe 2 ote ent apt ade aaa hle lec Nate 2.6 1.6 
Gienmomivree ie Heart ere apes sain cie ri taeee eam on teeters jesetem casein ciesiostene 2.5 1.6 
ID GRINAT Kate moe p ss strat cktscte Cerolansnctsinals Wale ella we Bate aiees eRuamiets cayenne Satie 2-3 Po 
USSia and Winlan dy. | jose ak 8 cei - is aie eiera os se ele caer o mete ietere caterers aciveleulsjeists 2.2 15 
PS Cl Coens eles lh ate SUI Sed oe 8 ao Sak ac paectemre sea romincetisainn Goes aeeeccaes 1.6 1.0 
MGCITETTAN GAM sass roy aternicce nistaaie eisai sie oars ie Seote mine aleeiaian aetwers A ee ee oe 1.4 0.9 
IBGIGIS NMG ane sae cateis ess Sen eitas Bee neetacla neem eee a ceeicete thw csare, cm 5 0.9 
OinhericouUntPiess accesses = Seeac ese Meh ae ous paeee ese pee cee oe anise mteececeiee 4.0 2.6 

MO tale ce ne faces aise swine ae opel eis aan sac sot caw etienie see Sete hemes se ewaremer 153. 6 100. 


I shall furnish, toward the close of the year, to one of our newspapers, 
tables of export in 1879, just as I did last year. With these statistics, 
and a general abstract of the year’s fisheries as a starting-point, one 
will have a tolerably accurate basis for judging the state of affairs in 
1881. It will, therefore, be very useful if the consuls render, as soon as 
the fishery in a country ends, and also concerning the autumn cod fish- 
eries, a short report on its results—that is to say, whether it has been 
unsuccessful, tolerably good, or good. According to the material which 
lies before us, the exports for 1879 will presumably exceed those of all 
preceding years. The effects hereof will be traced in 1881, and, since 
the Norwegian fisheries have given an unusually good yield this year, 
the prospects of fair prices during the coming Loffoden fishing are not 
promising, even if the other fisheries should reach the results of an 
average year. 
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VI.—EXTRACTS FROM NORWEGIAN OFFICIAL STATISTICS OF 
FISHERIES FOR THE YEAR 1880.* 


By BoyrE Strom, Clerk. 


As the introduction to the fishery statistics for the year 1878 furnishes 
a full summary of the results of the Norwegian fishing industry during 
the decade from 1869 to 1878, I shall on the present occasion confine 
myself to setting forth the most important data presented by the sta- 
tistics for 1880 as compared with those of 1879 and with those of the 
above-named decade. 

The total money value of the Norwegian coast fisheries, the fishing for 
home use excepted, on the basis of the prices paid at the fishing-stations 
in 1880, was 22,579,000 crowns [$6,051,172]. In 1879 the yield was some- 
what less, namely, 21,340,000 crowns [$5,719,120], but in the decade from 
1869 to 1878 the average annual yield was 23,211,000 crowns [$6,220,548]. 

The values here quoted, which represent the annual gross receipts 
which the industry has yielded the fishermen, are thus divided among 
the different kinds of fisheries : 


1880. 1879. Average 1869-1878. 
Fisheries. = aie ae, TERRE = 
er er ‘er 
Value. eat Value. ne Value. | Sant 
| 

ROGUE cs rete meron eect csecaees sone cae dos $3, 360,452 | 55.5 | $3, 666, 776 64.1 | $3, 731, 096 60.1 
i AUNOIING ose ceeesscsceeematacneacees 1, 534, 568 25.4 |} 1, 038, 232 esa bl) ab 008) 484 | 16, 2 
Sprat and peheret small i hereinge- meeeeacses 188, 288 2.3 69, 948 1.2 90, 048 1.4 
Great herring... Stic cad Bnctas scorns Seoss5ad leeeseeeee- Read soa: 349, 472 | 5.6 
Spring herring... Ee rica afuiniaia stoma sinie stelars silat 230, 748 3.8 210, 380 3.7 272, 556 4.4 
(Mackerel pee lan CNC ees can The 186, 528 3.1 182, 508 3.2 194, 300 Bel 
Summer fishing for pollock, ling, &e . 388, 064 6.4 367, 428 6.5 406, 556 6.6 
Salmonjand sea trout. 2-225. 2.52. 4.202 102, 376 eT 90, 048 1.6 90, 048 1.4 
MZOUStOM sates soa nibnis besos et weticcmees a 108, 540 1.8 91, 656 1.6 75, 844 1.2 
MOV RCCL Meese nad oe oe ee aN i TEN Wee ee cb O44 aoe. D144 ees 
SCA | a lS eR 6,051,172 | 100.0| 5,719,120| 100.0| 6,220,548 | 106. 0 


Of the total money value in 1880, the sum of 5,734,000 crowns 
[$1,536,712] was produced by the cod fishery in the Loffoden inspec- 
tion district, which sum is a little less than the average result of this 
fishery, which may be estimated at about 6,500,000 crowns [$1,742,000]. 

As regards the catch in numbers, the cod fisheries in 1880 furnished 
a total yield of 68,273,000, which not only considerably exceeds the 
average of the above-named decade, this having been only 49,200,000, 

* Norges officielle Statistik. Ny Rakke. Udgiven i Aaret 1882. C. No. 9. Tabeller 
vedkommende Norges Fiskerier i Aaret 1880 samt Beretninger angaaende deres Drift m. v. 


Udgivne af det statstiske Central Bureau. Kristiania. I Kommission hos H. Aschehoug § 
Co. Translated by TARLETON H. BEAN. 
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but even surpasses the catch of the year 1877, which, until now, was the 
largest known. The fishery in the Loffoden inspection district yielded 
27,500,000, while in 1879 26,300,000 were caught there, and the aver- 
age annual catch from 1869 to 1878 was about 21,800,000, with, how- 
ever, a maximum in 1877 of 28,400,000. The fat herring fisheries, which 
ever since 1876 have been decreasing, and which in 1879 did not yield 
more than 443,000 hectoliters [1,257,0124 bushels], increased greatly in 
1880, and yielded not less than 720,000 hectoliters [2,043,000 bushels]. 
Of this amount 440,000 hectoliters [1,248,500 bushels] were taken in 
Loffoden and Vesteraalen inspection districts alone, and the great 
majority of these—about 420,000 hectoliters [1,191,750 bushels |—were 
caught in Eidstjord. 

For information concerning the prices of fish at the fishing stations 
is given the following tabular synopsis: 


1880 | 1879 | 1869-’78 

Cod fisheries (excepting with capelin)..-....--..------ per 1,000 round fish..| $58 96 | $65 39 $84 15 
apelin Roly (LOM COM) pee qm an seein wales san emia anaes do .| 3055| 3725 52 26 
TN eras Oe wicks UE Le TASB ENE Sade b5 ddseptnasereceeaonane per hectoliter*..| 214| 2 33 1 54 
Sprat and other small homing FISHEL Yj. oo eere nase een ee eee ae sae 64 54 

Sprig herrin gS fShOry, - cio = on cl= oem ine pm einim clnw seinem ow wees a ee == --| 375 2 36 1 49 
AW 60 eel UGS Ses ae eee ode s SS COrSocog Seeoe Ineccr per 1,000 round Soh. -| 32 43] 30 02 30 82 
Salmon and sea trout HIG aso os seoneroesooeases sobet05¢ ‘per kilogramt.. 29 28 29 
MUS LOUIS MOLY ae oes maa teeta ane ala alee = = oeteietal at sin ainletminteteie ete per 1,000..| 90 05} 81 74 $79 86 
USFEUEE TE IG R a se aes Jaa boedee nae Bee nesobcescano sueacodacess per hectoliter*..| 6 70 G16) | Seco eeee 


* One hectoliter equals 2 bushels, 3.35 pecks, or 26.417 wine gallons. 
+One kilogram equals 2.2046 pounds avoirdupois. 
{In the years 1876-’78. 

The number of men engaged in the fisheries in 1880 was as follows: 
The capelin fishery (for cod) employed 17,084 men against 18,996 in 
1879, and 14,200 on the average during the years 1870-1878. In the 
remaining cod fisheries 63,357 fishermen took part; the number in 1879 
was 64,593, and in the decade 1869-1878 the average was about 52,000. 
In the fat herring fisheries 35,130 fishermen were engaged this year as 
against 32,476 in 1879. During the years 1876~’78, on the contrary, the 
number of these fishermen was as high as 41,000. 

The average catch which fell to each fisherman for the year 1880, 
compared with 1879, was as follows. 


Quantity per | Money value 
man. per man. 

Fish yield. 5 

1880. 1879. 1880. 1879. 
Cod fisheries (except with GH htt he Sokc toqgodedeonoasoccepee geobote 707 708 | $41 81 | $46 36 
Capelin fishery (for cod) ....-....-...--..2...c-6- b cwmaaelnte wee aitersiee 1, 376 923 | 41 81 34 57 
Watierminpeishorysenssoce cee Seen ee eee cecnee ce dee eee e eee bushels. . 58 38.8 | 43 68 31 89 
Mackerel fishery Yili Oh Geo) eecbencpec lbeisanoess crc enlace fea so5< 1,618 | 1,948 | 52 53 58 42 


In conclusion, several tables, compiled principally from trade statis- 
tics, are given, which show the exportation of fish products since 1856 
and the prices obtained for them during the years 1871-1880. 

CHRISTIANIA, September 29, 1882. 
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TABLE II.—Table of export prices 1871-1880. 


Average. Annual average. 
Fish products. 

1871-75. | 1876-’80.| 1876. 1877. 1878. 1879. 1880. 

Spring herring -....--- per hectoliter $4. 33 $5.05 | $4.97 | $5.31 | $4.62 | $4.56 $5. 22 

Great herring do 4, 82 5.49 6. 01 6378 t/2-c3-3-| 4. 82 5. 36 

EVEN TIN Pyare rien erase sisiscisiel= e512 3. 06 3. 07 Shah) ose bode ABCD legkcegee 4.29 

Hat nerrin 2s sen c\a' «(a1 = 5 <1 3. 94 4. 60 5. 08 4.71 3.47 4. 69 5. 07 

DIDLAG ease seecicis cose cic sce sne: 1. 88 1. 83 1. 85 1. 85 1.57 1. 96 1. &8 
WTIEC COU sae 552s ne = . 04 - 038 . 044 . 041 . 038 . 033 . 083 
Spliticod:. 25... - 04 . 039 . 05 . 038 . 042 . 034 . 028 

Cod-liver oil..---. 12,71 10. 56 12.69 | 11.97 10. 76 8. 99 8.45 

OBis-cerb-cc= = 9. 91 6.79 | 10.23 6.12 6. 35 5. 87 5. 36 
Ishifnangs--2---s-2---i- . 023 .019 . 022 . 018 - 019 019 . 018 
Fresb salmon . 192 .19 ol .18 194} .194 . 194 
Fresh mackerel, &c........---- dojseasce . 023 . 027 . 028 . 029 - 025 - 025 - 025 

obsterss=522: 2-52-55: per hundred.. 8. 38 10.34 | 10.18 9.38 | 10.72 | 10.72 10.72 

RECAPITULATION. 

Herring fishery.. products ber pound: A - 022 . 024 . 027 . 024 - 018 . 024 - 027 
Codlfisheryi2-2-5---c-ecceesce-dOccsses . 04 - 035 . 044 - 036 . 038 . 032 - 028 
Other tishery? -\-<--<-.---/-=. af soocae . 039 . 057 . 062 . 064 . 057 051 . 054 
Average per pound............... - 03 - 032 - 035 . 033 - 03 029 - 028 


TABLE III.—Statement of the number of men engaged in the cod, fat herring, and mackerel 
Sisheries in 1880, and of the yield of the combined coast fisheries, excepting the catch for 
home use, based upon the prices paid at the fishing-stations. 


Fishermen engaged— 


Inicodsfisheries!: s2- ac cece-cecicne seco Lie se ecc concise seis So stene ae - 80, 441 
Publ Her SUCTION scctccia ces aacwsc/cncsiesoeiceeaiconciesas censors 35, 130 
Mmnemackerel fisheries: so. <<ccccccuecs cose a Shewsstiosseessece seewee 3, 719 


Value of the coast fisheries: 


(OG! | 463 Ga eet SAB BOO ROECOC HERERO reCoeG Sasnee ecnkidcca'ds cacelcawseoigoyUOU, DEO UO 
HMatHRErrin gs 522 «se cccenicmsic solecsnlooneieciciewsieesicsatnce celsmen ace 1, 534, 654 00 
Sprat and other small herring -.-.-.....-.. 500+ Ga Coonce Socasscaccses 138, 343 00 
PUM PRHOLTIN sora ae cco cin s secowccc,decjn i SeWosnecuccavessceue'ss 230,700 00 
Mackere late cise scbescee cccesccwcse oeebads sGhapoetecdecs oteelss 186, 558 00 
Summer fisheries for pollock, ling, &c*...........-...---- Sco0nse 388, 1E0 00 
Salmonrand sea GrOUbes oases ccc cess cciccseiceeace esses suesissisess 102, 403 00 
MG DSbOR tocar sno evecare ccls 6880 CEC OUEEE CAB OCEODS Cons Coon eccateose 108, 455 00. 
Ovseleeeeae nase aleeeaiaeetecleacintienninas cece seem ccc mallacceisisnctacne 1,506 00 


Ob el aeteee econ ins ns bic ol Sele niwale sien ercotes oelebsnacemenioes 


6, 051, 297 00 


TABLE IV.—Detailed account of the cod fisheries in 1880, giving the number of fishermen 


and boats, and their equipment. 


otalenmmbDer Of fishermeniase samc das cteesiccensee selva ce cecistecmacescce 80, 441 

Fishermen furnished with— 
IN@DSIODILY: = soaiasisia\siereis Seine oss) <ie1e SBeoch EEcoCSHCbN aC Sua sobERE Geode 25, 809 
din nylS @il hee oa bebe coke bate Ce CBOO COOOCS OCCOCU CEE BeuE BueoeseccoS 16, 865 
Hooks and! linesionly =... 2.2 csce scenes sacs cs A ALS aire es ee 16, 806. 
Both nets and trawls...............-- Hososise becesie oadjas mereces 3, 094 
Netsiand! hooksandgimes) <3 20s ocecc sete ces eueies cocee sae salSee cece 2,518 
Trawls and hooks and lines........... SRD iawee aera en Saja clotictele 12, 258 
Nets, trawls, and hooks and lines...... 2. .ccc..cececececces csnees 3, 091 


Total number of boats ........-. Lj auiviolosatove sors Sa sercas PaaS eras Sk ae 


* Including only the portions sold. 


18, 475 
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Boats furnished with— 
INISESIOI Waser cana serce -etewielaalaeet|e eacinioiefotae alnetetaletele wate ataioetere 4,156 
Ta Vnhy Ab och eaae sAeceg bonded os Shee aS nO Sess ee SS OS GS5e.¢ 4, 633 
Hooksjand lines Onlyie <2 sec oso melaeiaae lenis) eee Sl) =e =e 4,309 
Nets ANON CER WISE as oesee coo ae oe sete cieiee wiciie nists iamiaiceeiaas eeeieietete 725 
Weta and hooks'and lines’... So soc. 265. Lek bee ne ee coc aces ne te 388 
Piraawis and Hooks and liness-pee asec elesee secs s aclercn ss = ieee ae 3, 663 
Nets, trawls, and hooks and lines......:... .. ..-------- -----+ ence 601 


TABLE V.—A statement of the yield of the cod fisheries in 1880, giving the number of fish 


taken. 

SRonalieabChecs- ee eeaicceneeaceceree ce cee tee aaeemncenion eres somalia aint 68, 272, 800 
Taken by— 

INGE 2s te Cee ohio ate aaa sat aise sein tatoos ani cnelaec siasmolreem 25, 003, 000 

PTA WiIRW ees ele ec etl ae clue ea sejatinies afaeied tile nieces eavese ciceic oe meee 23, 989, 000 

HOOKVANG NING oc cos see cw mal ais oe aisteee wememaec seise wees eeieeees 19, 281, 000 
Barrel siotiversen=sccte smo ace cmees ce cvacisiecelenisiavicias ecewicnineselos omeaa 166, 626 
BITES: OF TOG) Molec. Soc ce coce ced cack cece fader easel see aueus Ueesece 60, 860 


RGIRH=NCAAS/ HO]: 58 n/n, cles, 5S wealan a's 58s guia) veetatefae sla ceinia) oie Sic ic ele levee 45, 578, 300 


TABLE VI.—Statement of the yield of the winter and spring cod fisheries in 1880, giving the 
money value and the prices paid at the fishing-stations, from which the value is reckoned. 


Money value: 
POUAU-VAIUO scare ooo cc oc Soe ceced a<.cetcne maces cee aco cce's + a> secant earn 
Value of the different products: 
Bishy without liver/and) t0e-.---ossselae eeleenin|<owe)ael=e (eee 2, 303, 093 00 
MGTV OLS ctcreiae e sclete eo etale cles cree sates ote nolemenins sleloinielele siacineete 674, 619 00 
ROO Seale are cies rien oe come nce atin eee anole siciaie cco e'ejc oleic niclereinte 313, 633 00 
ISH-NeSOS SOL mee eee eect sees ecienisisienctece caine sce ee aint 69,180 00 
Average price at fishing-stations: 


(Qar HOD) @aytl SoS eS ses oes boss 5655 Saddad baos Hood 55 Song sosuasos dase 3 38 
OMmlivers Wor Palle leewcesteciecctoeme ee emeleaainiee cleielaleal= eels ta eee 4 05. 
Gyre Per: DALEON en oe eicier o/s oe ein eaeieee (ow eiianic inten alee sin see ee 5 15 
OFUOOish-heads: 425. S566 sie cns San see Sb ber SS OE e a eas 5 - 16 
Matimated price.of 100: round fish .-* < |... cog-swieem ae osc <a 5dcene eee 4 93 


TABLE VII.—Detailed statements concerning the persons, §c., engaged in, and the yield of, 
the fat-herring fisheries in 1880, and of prices paid at the fishing-stations. 


@. Men, &c., engaged in the fisheries: 


Wheleimumberiof fishermens< 55 s)Scccete eee cen one cwiciel i cioemgeeecies 35, 130 
Division of fishermen : 
IN Oita Beis sam tunectarwase ede tieohiablecaterimec sas eee Seno one sci 17, 261 
NONE! oo esa caiccalase sacais wie ease aeeaee tretias fel ceicias stance ees 17, 869 
Rumiber of boats asing Nets. oi. 6c. ase ieee viene ses|cencso wees ae 6, 443 
Nam ber Of SGIN OLS) -7) ces cisicys dee dec Caepee cans ononeoee sions ene 1, 258 
&. Yield of the fisheries, and prices: 
Motalkoatehs 22%). cb bs iene ways oajeaaaietten oealecaeime cele Darrel see 517, 874 
Taken in— 
INOUSS <horsh ise ch cee eh eee a nate cismee ue coueeeteaeee barrels. . 148, 900 
NeINneS 24-24 seecosss Je Sisleig.wleln e's viaitwjcicle aces aeiaiat wees doz. 368, 974 
PV ULI eee se chao ere isieiction ,c,cbeiehdie mje wie ate ola cis aia che aa are ae an $1, 534, 654 00 


Average price per barrel..........-.. BSE se cess 297 


(7] NORWEGIAN OFFICIAL STATISTICS FOR 1880. 617 


TABLE VIII.—Detailed statements of the operations and the yield of the mackerel fisheries in 
quantity and value in 1880, and of the prices paid at the fishing-stations, from which the 
value is reckoned. 


oralentirm Demon tisShermen. 2)... co <22 cs o-oo cere mmesciders nee ericson ale 3,719 
NE OG MUSIN OMA NOUS s =o ole = ois ole oma alnini= = einlniel =felainieine| clelmiein'e =( = == 3,477 
Mamberomboats Using drag-nets) -a-2- eseson oes oa a)= > so onice oninn wine 966 


MotalnuMbperOndqishyCAUCN ta sa csesme sees an seein =) ee =a 5, 743, 884 
Number caught with drag-nets .- 22. 2.5. 2. oes cone conn we wee ce cones 5, 627, 384 


Manevavalmelottghe tisheryeac = <6. ose cane + techie een ccies coc sisscsiecrs $186, 558 00 
Amersoeprice per LOO fish 52. 352 22. cccee cawces cece aicaenacatdas so a0 3 24 


TABLE IX.—Statements concerning the yield of : 1. The sprat and other small herring fishery ; 
2. The lobster fishery; 3. The salmon and sea-trout fishery, and 4. The oyster fishery, 
in 1880. 


1, Sprat and other small herring: 


Mofalicacch ily DALLES ten. asses ic ciie cies oc eeseeiate ela one eeicecia ce 152, 898 
Motioyayalucieccan tancae cars Co etisdeececess dcaccssocaeerecece, «Sloe uiomin 
AWELAS CIDLICOsPeLIDALEOL a amaniss sels ceiese a eaiecee can me slecloalo mel 91 
2. The lobster: 
Motalicate Weare. spose sass oscars ceeds (<a a's Balsloisciccacedocrais 1, 205, 616 
NON ayn AUG. eee orcs cco earecrainens creacisliseomsjecd cases cees, ap LOGE aaamU 
ANVETIRD [ORNOE) WEP Yi, Cabo ke cobs abe So SOloUS Coe SSoboe De sodas 9 00 
3. Salmon and sea-trout: 
Rotalicatchsanebartelseecics «aces cle steiten sees) ocisoel sa seleclsisjciae _ 57,085 
MONO Va VAlUO ses ee occa tena isin nin taeleioccececw selec sec voce oss Slee sUanOn 
AV era VespLicespel DATTCL © ea csieeiaa atic sss seaciocieicicie ee erie ceciel= 1 80 
4, The oyster: 
Motalicatehs i Darrelsims coc sssc saci scsaicase sass Sas wes selec 164 
MIGHE VOVIAUGhEs Joe aon ces ccsbica samen adeceeoasas ese tee bce ose $1,506 00 
Averazeuprices pel DAallelinmacistcmcale-tneaseneslase= soeseriaccenies 9 14 


* At the fishing-stations. t At the place of capture. 
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VILL—ON THE EARLY SHAD FISHERIES OF THE NORTH BRANCH 
OF THE SUSQUEHANNA RIVER.* 


By HaRRISON WRIGHT. 


HisToRyY.—There can be no doubt but that the Indians, for years 
before the white people thought of settling at Wyoming, caught their 
shad there in large quantities. Their net-sinkers, though they have for 
years been collected by archeologists, are still very plenty, and can be 
found anywhere on the flats along the river in quantities, and the frag- 
ments of pottery show unmistakable markings with the vertebra of the 
shad. These, together with the fact that the early settlers saw the 
Indians catching shad in a seine made of bushes (called a bush-net), 
point to the fact that shad on the North Branch were taken in quanti- 
ties by the Indians. 

The Connecticut people who settled here over a hundred years ago 
had, in the very start, their seines, and took the shad in numbers. As 
near as we can learn they were the first white people who seined the 
shad in the North Branch. 

During the thirty years’ war which the Connecticut settlers had with 
the Pennsylvania government for the possession of this valley of Wyo- 
ming theshad supply was a greatelementof subsistence. For this, unlike 
the fields, barns, and granaries, couldnot be burned by the Pennamites. 

An old settler says: ‘*When we came back to the valley we found 
everything destroyed, and the only thing we could find to eat were two 
dead shad picked up on the river shore; these we cooked, and a more 
delicious meal was never partaken of by either of us.” One of the most 
bitter complaints made against the Pennamites, in 1784, was that they 
had destroyed the seines. 

After the Revolutionary war had ended, and the troubles between the 
Pennsylvania claimants and the Connecticut settlers had been quieted, 
the shad fisheries increased in numbers and value yearly, until about 
the year 1830, when the dams and canal were finished and an end put 
to the shad fisheries. 

Run.—It would appear from the statements hereto appended that 
the male fish preceded the female fish by some eight to ten days in their 


* This paper is condensed from the report of a committee of the Wyoming Historical 
and Genealogical Society, Harrison Wright, chairman (Wilkes-Barre, Luzerne Co., 
Pa.), which was published in the Fish Commission Bulletin for 1881, p. 352.—C. W. S. 
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ascent of the river, and between the ascent of the former and that of 
the latter there was generally a perceptible rise in the river, and imme- 
diately following it came the large roe-weighted females in great 
schools. 

A map of the Susquehanna River from the junction of the West 
Branch at Northumberland to Towanda, near the New York State line, 
has been prepared. Upon this are noted the localities of the fisheries 
with as much accuracy as was attainable from the accounts received by 
us. Some have probably been omitted, especially in the stretch of river 
from Danville to a point four miles above Bloomsburg, where we were 
unsuccessful in our inquiries. 

At Northumberland, or just below, was Hummel’s fishery; between 
Northumberland and Danville there were eight fisheries, in order from 
Northumberland up as follows: 1. Line’s Island lower fishery; 1. Line’s 
Island middle fishery ; 3. Smith’s fishery; 4. Line’s Island upper fish- 
ery; 5. Scott’s fishery; 6. Grant’s fishery ; 7. Carr’s Island fishery ; 
8. Rockafeller’s. The next fishery of which we have a record was the 
fishery of Samuel Webb, located about four miles above Bloomburg. 
Above this point about four miles, and six miles below Berwick, was 
the fishery of Benjamin Boon; the next was located just above the 
town of Berwick, and about a mile and a half above Berwick was the 
Tuckahoe fishery (this last is the same as the Nescopeck fishery men- 
tioned in Pearce’s history); the next was at Beach Haven. Between 
this latter place and Nanticoke Dam there were three, viz, one at 
Shickshinny; one just below the mouth of Hunlock’s Creek, and one, 
called the ‘“‘ Dutch” fishery, on Croup’s farm. Above Nanticoke there 
was one belonging to James Stewart, about opposite Jameson Harvey’s 
place, one at Fish Island, and one at Steele’s Ferry, called the Mud 
fishery. The next was on Fish’s Island, three-quarters of a mile below 
the Wilkes Barre bridge; the next was Bowman’s fishery, immediately 
below the Wilkes Barre bridge; the next was the Butler fishery, a little 
above the bridge; the next was at Mill Creek, a mile above the bridge ; 
the next was the Monocacy Island fishery; the next Carey’s; the next 
was on Wintermoot Island, this last landing on the left bank above the 
ferry at Beauchard’s ; the next was at Scovel’s Island, opposite Lacka- 
wanna Creek; this and the Falling Spring fishery next above belonged 
to parties living in Providence, away up the Lackawanna. The next 
above was at Harding’s, in Exeter Township; the next above was at 
Keeler’s, in Wyoming County; the next was at Taylor’s (or Three Broth- 
ers,) Island; this latter fishery was no doubt the one referred to by P. 
M. Osterhout as being opposite McKune’s Station, on the Lehigh Valley 
Railroad ; the next was at Hunt’s Ferry, circa five miles above Tunk- 
hannock; the next was Grist’s Bar, about a mile above Meshoppen; the 
next was at Whitcomb’s Island, about a mile below Black Walnut 
Bottom; a half a mile above this fishery was the Sterling Island fishery, 
and the next above was Black Walnut, and half a mile further up was 


[3] EARLY SHAD FISHERIES OF SUSQUEHANNA RIVER. 621 


the Chapin Island fishery; the next was at the bend at Skinner’s Eddy; 
the next was at Browntown, in Bradford County; the next was at Ing- 
ham’s Island; the next was at the mouth of Wyalusing Creek; two 
miles further up was one at Terrytown; the next and last that we have 
any record of was at Standing Stone, about six miles below Towanda. 

Thus it will be seen that between Northumberland and Towanda 
there were about forty permanent fisheries. 

MoNEY VALUE.—Our county records only go back to 1787. We 
spent a whole day in searching the first volumes, in hopes that we might 
find some entries of transfers of fishing rights, but our search was 
fruitless. We have, however, found among the papers of Caleb Wright 
a bill of sale of a half interest in a fishery between Shickshinny and 
Nanticoke, called the ‘‘ Dutch fishery.” The price paid was £20, “lawful 
money of Pennsylvania,” equivalent to $53.33.* 

Jameson Harvey says that Jonathan Hunlock’s interest in the Hun- 
lock fishery was worth from five to six hundred dollars per annum; it 
was a half interest. Henry Roberts saysa rightin a fishery was worth 
from ten to twenty-five dollars. Major Fassett’s father was one of 
eleven owners in the Sterling Island fishery, and his interest was valued 
at $100. 

Mr. Hollenback’s information on the money value of the different fish- 
eries is by far the most valuable. He says the Standing Stone fishery 
was worth from $300 to $400 per annum; the Terrytown fishery was 
worth about the same; the Wyalusing Creek fishery was worth about 
$250 per annum; the Ingham Island fishery $50 less; the Browntown 
and Skinner’s Eddy fisheries about $150 per annum each. 

Jameson Harvey says: ‘‘ The widow Stewart, at the Stewart fishery, 
used often to take from $30 to $40 of a night for her share of the haul.” 

The data bearing upon this point are decidedly unsatisfactory, as they 
would only give to the forty fisheries an annual value of about $12,000, 
a large amount for those days, yet one we believe to be too small. The 
next topic, the “catch,” should be taken with this one to form a basis 
for calculation. 

CatTcH.—At the eight fisheries near Northumberland large numbers 
of shad were taken; three hundred was a common haul; some hauls 
ran from three to five thousand. The Rockafeller fishery, just below 
Danville (about the year 1820), gave an annual yield of from three to 
four thousand, worth from 124 cents to 25 cents apiece. 

Mr. Fowler says that the fishery just above Berwick was one of the 
most productive, and that he has assisted there in catching ‘thousands 
upon thousands,” but does not give the average annual yield. He also 
says that at the Tuckahoe fishery ‘“ many thousands were caught night 
and day in early spring,” and at the Webb and Boon fisheries the hauls 
were immense. At the latter they got so many at a haul that they 


*Caleb Wright’s son received as his share of one night’s fishing at this fishery 
1,900 shad. 
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couldn’t dispose of them, and they were actually hauled on Boon’s farm 
for manure. 

At Hunlock’s fishery the annual catch must have been above ten 
thousand. At the Dutch fishery in one night thirty-eight hundred were 
taken. At the Fish Island fishery, at a single haul, nearly ten thousand 
shad were taken. Mr. Jenkins recollects of seeing a haul at Monocacy 
Tsland—just before the dam was put in—of twenty-eight hundred. At 
Scovel’s Island the catch was from twenty to sixty per night; at Falling 
Spring fifty to three hundred per night; at Taylor’s Island from two 
hundred to four hundred per night. At Wyalusing the annual catch 
was between two and three thousand, and at Sanding Stone between 
three and four thousand. The daily catch at the Terrytown fishery was 
about one hundred and fifty. Major Fassett says that at the Ster- 
ling Island fishery ‘‘ over two thousand were caught in one day in five 
hauls.” 

It is a plain deduction from the above facts that the fisheries down 
the river were much more valuable than those above. Above Monocacy 
we hear of no catch over two thousand, while below that point they 
were much larger; and while from three to four hundred dollars seems 
to be the general annual value above, we find the fishery at Hunlock’s, 
12 miles below, was worth from a thousand to twelve hundred per an- 
num. The shad farther up the river appear to have decreased in num- 
bers, yet to have increased in size, and that brings us to the next head. 

S1zE.—The opinion seems to be general that the great size attained 
by the Susquehanna shad was attributed to the long run up the fresh 
water stream (carrying the idea of the survival of the fittest). That they 
were of great sizeis beyond doubt; nearly every one who recollects them 
insists on putting their weight at almost double that of the average 
Delaware shad of to-day. 

Mr. Van Kirk gives as the weight of the shad caught at the fisheries 
in Northumberland and Montour Counties as from three to nine pounds. 
Mr. Fowler says he has assisted in catching thousands weighing eight 
and nine pounds at the fisheries in Columbia County. Mr. Harvey, 
speaking of the Luzerne County shad, says: ‘“‘ Some used to weigh eight 
or nine pounds, and I saw one weighed, on a wager, which turned the 
scales at thirteen pounds!” Major Fassett, speaking of those caught 
in Wyoming County, says: “ The average weight was eight pounds, 
the largest twelve pounds.” Dr. Horton says of the shad caught in 
Bradford County, that he has seen them weighing nine pounds; ordi- 
narily the weight was from four to seven pounds. 

PRIcE.—The price of the shad varied, according to their size, from 
4d. to 25 cents, depending of course upon their scarcity or abundance, 
and as some of our correspondents remember the price in years when 
it was high, and others in those when there was a great plenty of fish, 
there arises what appear to be conflicting statements in their letters. 

At the town meeting held at Wilkes Barre, April 21, 1778, prices 
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were set on articles of sale, inter alia, as follows: Winter-fed beef, per 
pound, 7d.; tobacco, per pound, 9d.; eggs, per dozen, 8d.; shad, apiece, 
6d. At one time they brought but 4d. apiece. A bushel of salt would 
at any time bring a hundred shad. At the time the dam was built they 
brought from 10 to12 cents. On the day of the big haul Mr. Harvey 
says they sold for a cent apiece (Mr. Dana says 3 coppers). Mr. Isaac 
S. Osterhout remembers a Mr. Walter Green who gave twenty barrels 
of shad fora good Durham cow. Mr. Roberts says that in exchanging 
for maple sugar one good shad was worth a pound of sugar; when sold 
for cash shad were worth 124 cents apiece. Major Fassett says the 
market price of the shad was $6 per hundred. Dr. Horton says the 
shad, according to size, were worth from 10 to 25 cents. Mr. Hollen- 
back, in calculating the value of the fisheries near Wyalusing, has put 
the value of the shad at 10 cents apiece. In 1820 they were held in 
Wilkes Barre at $18.75 per hundred. Mr. Fowler says they were worth 
3 cents or 4 cents apiece. 

COUNTRY SUPPLY AND TRADE.—Every family along the river hav- 
ing some means had its half barrel, barrel, or more of shad salted away 
each season, and some smoked shad hanging in their kitchen chimneys ; 
but not only those living immediately along the river were the bene- 
ficiaries, but the testimony shows that the country folk came from fifty 
miles away to get their winter supply, camping along the river’s bank, 
and bringing in payment whatever they had of a marketable nature. 
They came from the New York State line, and from as far east as Easton, 
bringing maple sugar and salt, and from as far west as Milton, bring- 
ing cider, whisky, and the two mixed together as cider royal, and from 
down the river and away to the south towards Philadelphia, bringing 
leather, iron, &e. 

Mr. Isaac 8S. Osterhout says when quite a boy (1822~23) he went with 
a neighbor to Salina, N. Y., after salt, he taking shad and his neighbor 
whetstones, which they traded for salt. The teams hauling grain to 
Easton brought back salt. In good seasons the supply of this latter 
important item always seems to have been short of the demand. 

The shad, as far as we can learn, appear never to have gone up the 
West Branch in such quantities as they did up the North Branch, and 
the same may be said of the Delaware, or else the fish were of inferior 
quality, for the dwellers from the banks of both of these streams came 
to Wyoming for their supply of shad. 

Mr. P. M. Osterhout tells of a firm (Miller & McCord) living at Tunk- 
hannock which did quite an extensive business in shad, sending the 
cured ones up the river into New York State, and far down the river. 

Mr. Fowler says: ‘“ No farmer or man with a family was without his 
barrel or barrels of shad the whole year round. Besides furnishing 
food for the immediate inhabitants, people from Mahantango, Blue 
Mountains, and, in fact, for fifty miles around, would bring salt in tight 
barrels and trade it for shad.” 
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Mr. Harvey says: “Boats coming up the river used to bring leather, 
cider, whisky, cider royal, salt, iron, &c., and would take back shad.” 

OTHER FISH.—We do not find that any other deep-sea fish (with the 
exception of eels) ever came up the river above Northumberland. The 
““Oswego bass,” “‘ Susquehanna salmon,” “ yellow bass,” ‘striped bass,” 
“Susquehanna bass” spoken of by the different correspondents ap- 
pear to be the same fish, which is also sometimes called the wall-eyed 
pike, an excellent fish introduced into the river many years ago from 
Oswego Lake. They are not now as plenty as formerly, though within 
the past few years they have been increasing perceptibly. The other 
fish mentioned are nothing but the common river fish. 

EFFECT OF DAMS.—There is no question that the building of the 
dams necessary to feed the canals put a stop at once to shad fishing; 
all our correspondents agree that after the Nanticoke dam was finished, 
in 1830, no shad were ever caught above it. As to the effect of the 
dams on the shad fishing, the following extracts from Hazard’s Regis- 
ter are of interest: 

1829, May 9, page 304. ‘ Lewistown, Pa., May 2. It is stated that 
shad are caught in much greater abundance below the dam at North 
Island, in the Juniata, than has ever been known at any previous time. 
It is supposed that the dam in the Susquehanna immediately above the 
mouth of the Juniata has the effect of directing their course up the 
Juniata. The dam at North Island retards their farther passage, and 
the consequence is that the people farther up the Juniata are deprived 
of the luxury of fresh shad, which soabundantly falls to the lot of their 
neighbors a few miles lower down. But we must be content with these 
little deprivations by the promise of the immense advantages which are 
to accrue to the country from the canal.” 

1830, May 8, page 304. The Sunbury Beacon of Monday the 26th of 
April says: “ Not less than from four to five thousand shad were caught 
on Saturday last within a quarter of a mile below the dam. Upwards of 
five hundred were taken by one dip-net, and several others averaged 
two and three hundred each. We understand that several hundred 
were caught with dip-nets yesterday.” 

1831, May 14, page 318. From the Wyoming Herald: ‘ Wilkes 
Barre, May 6,1831. While the raftsmen complain of the Nanticoke dam, 
the boys find in it a source of amusement. The bass which ascend at 
this season in great numbers, stopped by the dam, offer fine sport. 
Indeed, hooks, half a dozen at a time, without bait, are let down and 
suddenly drawn up often with two or three bass hooked by the side.” 

And on the same page,,from the Susquehanna Democrat: “A short 
time since great quantities of bass were caught in a small eddy formed 
in the river directly below the abutment of the Nanticoke dam. The 
fish apparently lay there in schools, and by drawing hooks through the 
eddy numbers were caught. On Thursday and Friday last a number of 
fine shad were caught in the same way. One man drew out nine in one 
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day, and sold them for 50 cents each. This is the first instance within 
our knowledge of shad being caught with a hook. We mention the fact 
as one altogether new, as well as to say to the down-river folks our 
market has not been altogether destitute of shad, though many a gen- 
tleman’s table has.” 

We are informed that to-day the shad manage to get over the Co- 
lumbia dam only to be received in nets spread for them at the head of 
the sluice-way by a pack of scoundrels, among whom, if we hear cor- 
rectly, are parties connected with our State fish commission. If it were 
not for this we would have shad in small quantities as far up as the 
next dam atallevents. The cutting off of this staple of food from tens 
of thousands of people in this section of country could not but be a great 
loss, and it has been questioned if it was not greater than the benefits 
derived from the great internal improvements. Some slight improve- 
ments in the sluice-way of the lower dams and a regular ladder-way in 
that of the Nanticoke dam; good protective laws, well enforced (with 
a double-barreled shot-gun for Columbia dam); certain days set for 
fishing along the river, and one good stocking with young shad would, 
we believe, give us shad in fair quantities all the way up the river. 

We do not believe the expense would be very great, whereas the ben- 
efits would be incalculable. There is no doubt that the experiment is 
well worth trying. Luzerne County will contribute her share towards 
the necessary improvements. 

WILKES BARRE, May 27, 1881. 


1. Statement of Joseph Van Kirk, Northumberland, Pa., May 25, 1881. 


My recollection of the shad fisheries dates back to the year 1820; in 
that year, and the succeeding two or three seasons, I fished at Rocka- 
feller’s fishery, near Danville. In our party there were six of us; we 
fished with a seine 150 yards long, and caught somewhere from 3,000 to 
4,000 marketable shad, weighing from 3 to9 pounds. At that time there 
were eight fisheries between Danville and Line’s Island, located as 
follows: Rockafeller’s, just below Danville; next Carr’s Island; next 
Grant’s fishery; next Scott’s, near where my residence was; next Line’s 
Island upper fishery; next Smith’s fishery; next Line’s Island middle 
and lower fisheries. At all these points large quantities of shad were 
caught, and they were sold from 123 cents to 25 cents apiece. I have 
heard of hauls containing from 3,000 to 5,000, and 300 was a very common 
haul. People came from 12 to 15 miles for shad, and paid cash ex- 
clusively for them. 

Salmon, rockfish, pike, eels, suckers, and a general variety of fish 
were caught in addition to shad, and we always had a ready market for 
them for cash. No shad have been taken since the canal was built, and 
all other fish have sensibly decreased since that time. 

The cutting off of the shad supply was a great and serious loss to this 
community, from both a monetary and economic view, since this fish in 

S. Mis. 110———40 
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its season was a staple article of food, and employed in the taking and 
handling quite a large proportion of the inhabitants. This industry was 
wholly abolished by the erection of these dams, and thousands of dollars 
of capital invested in the business were instantly swept out of existence. 
The first fishery below this place was known as Hummel’s fishery, and 
its reputation was good. I never fished there myself, but was well ac- 
quainted with it by the speech of my neighbors. In fact all of these 
fisheries were profitable investments, and the loss of them to this see- 
tion of the country was inealeulable. All of the fisheries mentioned 
above, except Hummel’s, were between Northumberland and Danville. 
Any mention of those good old times brings up a flood of recollections, 
and the difficulty is, not to remember what occurred in those days, but 
to sift out what would be useful in this connection. 


2. Statement of Henry Roberts, Falls, Pa., March 24, 1881. 


I reply to your inquiries regarding shad fisheries in the Susquehanna 
between Tunkhannock and Lackawanna Creeks, that, according to my 
recollections, the first was at the head of Scovel’s Island, opposite 
Lackawanna Creek; not many shad were caught here, say from twenty 
to sixty per night. The next was at Falling Spring; same seine as that 
used at Scovel’s Island; the number of shad caught here ran from fifty to 
three hundred per night. The next, above Falling Spring, was at Kee- 
ler’s Ferry (now Smith’s). This was a small fishery, and only used when 
the water was too high to fish at other points; the seine was hauled 
around adeep hole to bringinthe shad. Thenextand only fishery between 
this and Tunkhannock Creek was at the head of Taylor’s Island, or the 
“Three Brothers;” this was an important fishery; more shad were 
caught here than could be taken care of, on account of the scarcity of salt. 
I can speak of this fishery from experience since 1812. The catch per 
night ran from two to four hundred. The shareholders attended to it as 
closely as to their farming or other business, as it was our dependence in 
part for food. Shad were oftener exchanged for maple sugar than sold 
for cash—one good shad for a pound of sugar; large shad were worth 124 
cents apiece. A right in a fishery was worth from ten to twenty-five 
dollars. Shareholders made a practice of salting down more or less 
shad during the season. An incident in connection with shad-fishing 
presents itself to my mind, related often by my grandmother. <A party 
of Indians returning from a treaty at Philadelphia landed their canoes, 
came to her house to borrow her big kettle to cook their dinnerin. After 
building the fire and hanging over the kettle they put in the shad, just 
as they were taken from the river, with beans, cabbage, potatoes, and 
onions. My grandfather, David Morehouse, one of the early Connecti- 
cut settlers, then owned the same farm I now own and occupy. Iam 
now in my eighty-seventh year. 
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3. Statement of H. C. Wilson, Mount Vernon, Ohio, March 19, 1881. 


An article in the Union Leader in reference to the old shad fisheries 
of the Susquehanna River has brought back to my memory many 
things that happened in my boyhood days, among which were the old 
fishermen and the knitting of the shad seines. The seines were knit in 
sections by the shareholders, each one owning so many yards of the net, 
and each one receiving his share of fish according to the number of 
yards owned. I lived one year with Mr. Pierce Butler, where I learned 
to knit seines, and have never forgotten it. We used to knit on rainy 
and cold days and evenings, and when the sections were all done, Dick 
Covert, with the help of John Scott, would knit them together and 
hang the seine, put on the corks and leads; this was considered quite 
a trick, and but few would undertake the job. 

I remember [ used to go over on the beach on the line of the Butler 
and Dorrance farms and help the fishermen pick up the shad, and when 
the luck was good was always given one to take home. 1 remember 
seeing the shad put in piles on the beach, and after they were all equally 
divided some one would turn his back and the brailman would say, ‘*‘ Who 
shall have this?” until they all received their share, one pile left out for 
the poor women. The boats with the seine shipped would row up to 
the falls, and then hauled out down by the riffles opposite where Dick 
Covert used tolive. I think it was a bad day for the people along the 
Susquehanna when the shad were prevented from coming up the river; 
the fish would be worth more to the people than the old canal. You 
had better buy the canal, put a railroad on the towing-path, burst up 
the dams, and increase the value of all the flats above the dams, and 
you would not have as high water at Wilkes Barre, and there would be 
less damage done to property; then you would have plenty of shad and 
all other kinds of fish, and then I think you could afford to send some 
to your friends out West. I got an old fish-dealer here to send to Bal- 
timore for some shad last week, but they had been too long out of water 
and too far from home to be good. It used always to be said that there 
were no Shad like the old Susquehanna shad. 


4, Statement of Alvan Dana, Kansas City, March 22, 1881. 


I have no remembrance of any shad being taken at or near Sheshe- 
quin, but at Wilkes Barre I have seen them caught in seines before any 
bridge was built there. The nets were drawn out on the north side of 
the river. I don’t remember to what extent was the catch, but I have 
often heard my mother say that immense quantities were taken in the 
vicinity of her father’s, who lived about a mile below the old “Red Tav- 
ern,” in Hanover; that at one haul 9,999 were caught; that when they 
had got all they could procure salt to cure, or sell for three coppers, 
they gave to the widows and the poor, and hung up their nets, though 
the shad were as plenty as ever. In 1816 [ went to Owego to live, and 
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there became acquainted with a Mr. Duane, who was one of the men 
who drew the net. He said the actual number was 9,997, but two more 
were added to make the figures all nines. 

When the Nanticoke dam was built the shad could not come above 
it, and men were in the habit of fishing there with a three-pronged 
hook, sinker, and stout line and pole. This was sunk, and after a few 
minutes quickly jerked up. I caught two in that way; others had bet- 
ter luck; and it was reported that one man caught seventy in one day, 
but I think a large reduction would come neater the truth. 

Probably E. Blackman, of Pittston, could give some information re- 
garding shad fishing at Towanda and Sheshequin. Jesse Brown, long 
a resident of Sheshequin, and in his youth a resident of Wyalusing, I 
think—also Chester Park, of Athens, I presume—could give information 
upon the subject. The Park family kept the ferry at Athens at an early 
day. Both of the above named, I think, are over eighty years of age. 

I have been examining some old Gleaners of 1811 and 1812, but don’t 
find any of the spring numbers. Some years ago I gave to my son-in- 
law, L. B. Wyant, of Harford, McHenry County, Illinois, a roll of Glean- 
ers of 1811 for his museum, sehick he opens at ‘ Kay’s Park,” on Geneva 
Lake, Wisconsin, in summer. 


d. Statement of Alvah Fassett, Scottsville, March 10, 1881. 


In regard to shad fishing, I referred to father, and received the fol- 
lowing answers: 1st. There were two permanent fisheries, one at Ster- 
ling’s Island and one below Wyalusing Falls, besides other places where 
they sometimes fished, viz, Grist’s Bar, Chapin’s Island. Whitcomb 
Island was also fishing ground, but not permanent. 2d. Sterling’s 
Island was the best ground. 3d. Over 2,000 were caught in one day at 
five hauls. 4th. The market price was $6 per hundred. 5th. The aver- 
age weight was 8 pounds, the largest 12 pounds. 6th. They also 
caught suckers, yellow bass, and sunsbitches (what we call carp). 7th. 
None were caught after the canal and bridges were constructed, to my - 
knowledge. 8th. The first fishing was done by the Connecticut people. 
Father says that in 1806 his father had a share in the Sterling fishery ; 
there were eleven shares, valued at $100 each. Says his father was not 
much of a fisherman. 


5. Statement of C. Dorrance, Hot Springs, Ark., March 24, 1881. 


Ist. “‘Fix the number of fisberies and their location as far as is now 
practicable.” 

My memory carries me back to the fishery at Monocacy Island, the 
one below the falls, near the mouth of Mill Creek, one at Plymouth (in ~ 
part a night fishery), one at or immediately below Nanticoke Falls. No 
dam obstructed the shad at that point then. 

The fishery near Mill Creek was regarded as the main or most reliable 
fishery, as it could be fished at stages of water when some of the others 
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could not, and much the largest number of shad were taken there, sweep- 
ing as the fishermen did from the foot of the falls, nearly the entire river 
to the bar—drawing out upon the lands of my late father, where it was 
my business as a lad every evening, after school, to be with horse and 
wagon to receive our share of shad. No unpleasant duty, for well do I 
remember as they came sweeping in to the beach, the net in rainbow 
form. The corks indicating the position where ‘ Captain” Bennett 
(father of the late John Bennett, esq.), would discharge his men from 
the sea or large boat with the outer brail, and passing out and along 
the net, on the discovery would shout, “ Here’s shad, boys; hold down 
the lead line; here’s shad.” True to the word, long before the main 
body of the net was drawn up to the shore we youngsters would take 
up the “captain’s” cry, as the large shad darted back and forth between 
the incoming net and the shore. What think you, would not a return of 
such scenes start a shout from older heads? 

2d. ‘As to the money values or rental of the fisheries.” 

Of this I have no data from which to form an opinion. As the fish- 
eries were established by the first settlers, joining their limited means 
with the land owners, forming a company there by common consent to 
their children, none were rented as far as my knowledgeextends. Own- 
ers of rights would allow men who had none to fish for them on shares, 
thus extending the benefits as far as possible. Good feeling pervaded 
the community in those days. 

3d. “* Were other fish taken in any considerable quantity ; if so, what 
kinds?” 

With the exception of an occasional striped bass, or, as they were 
then called, ‘Oswego bass,” of large size (Supposed to have been intro- 
duced to the headwaters of the Susquehanna from that lake), none of 
value were taken, as the nets were woven for large shad only. 

I cannot better illustrate the value and importance of the shad fish- 
eries at that early day to the people on the Susquehanna River than to 
repeat an anecdote told me long years after by a genial gentleman of 
New England, who in youth visited my father at his home in Wyoming. 

Leaning on the front gate, after breakfast, as the little children were 
passing to school, each with a little basket, the universal answer from 
their cheery, upturned little faces was ‘“‘ Bread and shad,” “ Bread and 
shad” (corn bread at that). : 

Had that fish diet anything to do with the known enterprise of that 
generation? If so, would it not be well to make a strong and united 
effort to again introduce so valuable an element of brain material. Iam 
greatly pleased that our society is agitating the subject of restoring the 
shad to the people on the North Branch, not as a luxury for the few, 
but for all, cheap and faithful, and coming at a season of the year when 
most desirable as food, for nowhere on this continent were finer shad 
found than those taken from the North Branch of the Susquehanna 
River. The long run of the pure, cold, spring-made waters of the Sus- 
quehanna nade them large, hard, and fat, nowhere equaled. 
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7. Statement of Hon. P. M. Osterhout, in the Tunkhannock Republican, 
April 15, 1881. 


= 


The first shad fishing in the Susquehanna River was by the early set- 
tlers of the Wyoming Valley, who emigrated thither from Connecticut. 
The food of the early emigrants was, in the main, the fish of the streams 
and the game on the mountains. The first seine in the valley was 
brought from Connecticut, and upon the first trial, in the spring of the 
year, the river was found to be full of shad. These emigrants had 
settlements along the Susquehanna from Wyoming to Tioga Point, now 
called Athens, and each neighborhood would establish a fishery for 
their own accommodation. It was generally done in this way: Say ten 
men (and it took about that number to man a seine) would form them- 
selves into a company for the purpose of a shad fishery. They raised 
the flax, their wives would spin and make the twine, and the men would 
knit the seine. The river being on anaverage forty rods wide, the seine 
would be from sixty to eighty rods long. The shad congregated mostly 
on shoals or the point of some island for spawning, and there the fish- 
eries were generally established. Shad fishing was mostly done in the 
night, commencing soon after dark and continuing until daylight in 
the morning, when the shad caught would be made into as many piles 
as there were rightsin the seine. One of their number would then turn 
his back and another would touch them off, saying, pointing to a pile, 
‘¢ Who shall have this?” and ‘* Who shall have that?” and so on until all 
were disposed of, when the happy fishermen would go to their homes well 
laden with the spoils of the night. Between the times of drawing the 
net, which would be generally about an hour, the time was spent in the 
uted of fish stories, hair-breadth escapes from the beasts of the forests, 
the wily Indian, or the ee production, the ghosts and witches of 
New England. 

As early as 1800 George Miller and John McCord moved from Coxes- 
town—a small town on the Susquehanna about five miles above Harris- 
burgh—up the river in a Durham boat, and, bringing with them a stock 
of goods, located at Tunkhannock, where they opened a store. They 
were both young men and unmarried. In the spring of the year they 
dealt quite largely in shad, the different fisheries of the neighborhood 
furnishing them with large quantities for curing and barreling. Shad 
were plenty but salt scarce. There was no salt except what was wag- 
oned from the cities or from the salt works at Onondaga, N. Y., and it was 
not unusual that a bushel of salt would purchase one hundred shad— 
in fact, it was difficult to procure salt to cure them. At this time the 
German population in the lower counties of the State had not learned 
the art of taking shad by means of the seine. 

There were then no dams or other obstructions to the ascent of the 
fish up the river, and large quantities of the finest shad in the world 
annually ascended the Susquehanna, many of them when taken weighing 
from six to eight pounds each. The distance being so long (about 260 
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miles) from tidewater to the Wyoming Valley, the flavor of the shad 
was very much improved by contact with fresh water. The Susque- 
hanna shad were superior to the Delaware, the Potomac, the Connect- 
icut, or the North River shad. The reason generally given was their 
being so long in fresh water, which imparted to the fish a freshness and 
richness not found in theshad of other rivers. Then, nonebutthestrong, 
healthy shad could stem the current and reach the upper waters of 
our beautiful river. 

Miller and McCord cured and put up annually shad for the market. 
They boated down the river a large quantity for the times, and sold to 
the people on the lower Susquehanna. They also boated shad up the 
river as far as Newton, now Elmira; from thence they were carted to 
the head of Seneca Lake, a distance of twenty miles, and from there 
were taken to Geneva and other towns in what was then called the lake 
country, and sold. 

There was afishery on tle upper point of the island opposite McKune’s 
Station, on the Lehigh Valley Railroad. This island was known by the 
early settlers as one of the Three Brothers. There was also an impor- 
tant fishery at Hunt’s Ferry, about five miles above Tunkhannock. Here 
large quantities of shad were caught every spring. This fishery was 
owned by twenty rights, ten fishing at alternate nights. There was 
also another fishery at Black Walnut, below Skinner’s Eddy. At all 
these fisheries more or less Oswego bass were caught, called down the 
river Susquehanna salmon, a most excellent fish, but they are now 
nearlyextinet. The riverought to be restocked with thatsame species. 
They are a fine-flavored fish, solid in meat,and grow to 12 or 15 pounds 
‘in weight. The late George M. Hollenbeck, esq., of Wilkes Barre, told 
me that this bass was brought from the Oswego Lake and put into the 
Susquehanna at Newton, now Elmira. They were called by theoldset- 
tlers swager bass. Since the building of the dams across the Susque- 
hanna there have been no shad caught above the Nanticokedam. These 
dams also largely obstruct the passage of bass and other food-fish up 
river. The Susquehanna is really one of the finest streams for fish in 
the United States—the water pure, the bottom rocky and pebbly, afford- 
ing abundant means for spawning and rearing the young fish. The 
obstruction to the free passage of fish up the river ought to be re- 
moved. 

Maj. Jobn Fassett, of Windham Township, one of the oldest citizens 
of that town, as wes his father before him, was written to on the sub- 
ject of the early shad fisheries from Hunt’s Ferry to Wyalusing. He 
mentions the one af Hunt’s Ferry, also at Black Walnut, and others 
at different points up the river as far as Wyalusing. He says his father 
owned arightin the fishery at Black Walnut, which he valued at $100; 
here were large numbers of shad caught, which were valued at 6 cents 
~each,and would weigh from 6 to 12 pounds each. The largest one he 
- Saw weighed was 12 pounds; the writer hereof thought he had got it 
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pretty steepas to weight, but he was beaten by Jennison Harvey, esq., 
an old resident of Plymouth, Luzerne County, now of Wilkes Barre, 
who says that he saw a shad weighed—on a bet—that was caught in | 
the river in the valley, and that it weighed 13 pounds. Some folks will 
think it a fish story. Harvey has decidedly the advantage of Major 
Fassett, as he had the last say. 


8. Statement of Gilbert Fovcler. 


BERWICK, PaA., February 23, 1881. 

I was burn February 23, 1792, in Briar Creek Township, Northumber- 
land County, now Columbia. I write or dictate this letter on my eighty- 
ninth birthday. Ihave lived near the Susquehanna River ever since I 
wasborn. My knowledgeand recollections about the shad fisheries extend 
from Wilkes Barre to old Northumberland. The first shad fishery near 
my home was Jacob’s Plains. This was located just above the town of 
Berwick, and one of the most productive fisheries on the river. Here I 
have assisted in catching thousands upon thousands of the very finest 
shad, weighing 8 and 9 pounds, The next nearest was Tuckahoe 
fishery, situated about one and a half miles above Berwick, on the same 
side of the river. At this place many thousands werecaught night amd 
day in early spring. The next was down the river about six miles from 
Berwick. This was the fishery of Benjamin Boon. At this fishery I 
have known so many caught that they were actually hauled out by the 
wagon loadon Benny Boon’s farm for manure, so plenty were they. The 
next fishery was that of Samuel Webb, located about four miles this 
side of Bloomsburg. This was an immense shad fishery. From the 
banks of the river at this fishery could be seen great schools of shad 
coming up the river when they were a quarter of a mile distant. They 
came in such immense numbers and so compact as to cause or produce 
a wave or rising of the water in the middle of the river, extending from 
shore to shore. These schools, containing millions, commenced coming 
ap the river about the 1st of April and continued during the months of 
April and May. There was something very peculiar and singular in 
their coming. The first run or the first great schools that made their 
appearance in the early spring were the male shad—no female ever ac- 
companied them. In about eight or nine days after the male had as- 
cended the river then followed the female in schools, heavily laden with 
eggs or roe. Those were much the largest and finest fish, and com- 
manded the highest price. Those shad that were successful in eluding 
the seine and reached the hatching ground at the headwaters of the 
Susquehanna, after depositing their eggs, returned again in June and 
July, almost in a dying condition, so very poor were they. Many died 
and were found along the river shore. The young shad would remain 
at their hatching places till late in the fall, when they would follow the 
old shad to the salt water. During the summer they would grow from 
three to four inches in length. The Susquehanna shad constituted the 
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principal food for all the inhabitants. No farmer or man with a family 
was without his barrel or barrels of shad the wbole year round. Besides 
furnishing food for the immediate inhabitants, people from Mahantango, 
Blue Mountains, and, in fact, for fifty miles around, would bring salt in 
tight barrels and trade it for shad. They would clean and salt the shad 
on the river shore, put them in barrels, and return home. The common 
price of shad was three and four cents each. Besides shad there were 
many other kinds of food-fish. The most noted among them was the old 
Susquehanna salmon, weighing as high as fifteen pounds. These sal- 
mon were considered even superior to the shad and commanded a higher 
price. They were caught in seines, on hooks and lines, and were the 
sport to the giggerat night. Nescopeck Falls, directly opposite Berwick, 
near where the Nescopeck Creek empties into the river, was anoted place 
for salmon fishing with hook and line. Menstanding on the shore with 
long poles and lines would often, in drawing out the fish, lodge them in 
the branches of the trees, giving them the appearance of salmon-pro- 
ducing trees. The shad fisheries which I have alluded to were not com- 
mon property. The owner of the soil was the owner of the fishery, and 
no one was allowed to fish without a permit. The owners ofthe fishery 
also had the seines, and when not using them they would hire them out 
to others and take their pay in shad. The seiner’s share was always 
one-half the catch. Shad were caught both night and day in seines. 
At the Webb fishery I have known eleven and twelve thousand shad 
taken at one haul. These fisheries were always considered and used as 
a source of great pleasure, value, and profit, and everybody depended 
on them for their annual fish and table supply. It was considered the 
cheapest and best food by all. Immediately after the erection of the 
river dams the shad became scarce, the seines rotted, the people mur- 
mured, their avocation was gone, and many old fishermen cursed Nathan 
Beach for holding the plow, and the driver of the six yokes of oxen, that 
broke the ground at Berwick for the Pennsylvania Canal. The people 
sufiered more damage in their common food supply than the State prof- 
ited by her “internal improvement,” as it was called. Althougheighty- 
nine years old to-day, I still hope to live long enough to see all the ob- 
structions removed from one end of the noble Susquehanna River to the 
other, and that the old stream may yet furnish cheap food to two mill- 
ions of people along its banks, and that I may stand again on the shore 
at the old Webb fishery and witness another haul of ten thousand shad. 


9. Statement of Nelson B. Hollenback, Wyalusing, March 14, 1881. 


Commencing at Standing Stone, about 10 miles from Wyalusing Vil- 
lage, and reaching down the road from that point to the Wyoming 
County line, there were five “ old shad fisheries,” viz: 

(1) The Standing Stone fisheries. William Hank, Benjamin Brown, 
Cornelius Ennis, and Benjamin Bennet owned this. It was a valuable 
property, worth at that time from three to four hundred dollars a year. 
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There were from three to four thousand shad caught there annually. 
They caught no rock or striped bass, ehIteP es; or herring there or at 
other fisheries in this vicinity. 

(2) The Terrytown fishery. This was owned by Jonathan Terry, 
William Dodge, Edmund Dodge, Samuel Wells, and John Taylor, and 
was of about the same value as that at Standing Stone. 

(3) The Wyalusing fishery, owned by John Hollenback, Benjamin 
Stalford, Joseph Stalford, and John Stalford. This fishery was worth 
about $250 a year, with a “catch” of from two to three thousand shad. 

(4) The next was the “land” fishery at the head of Ingham’s Island. 
Joseph Ingham owned this, and it was worth about $200 a year. 

(5) Next was the Brown Town fishery, owned by Humphrey Brown, 
Allen Brown, and Samuel Brown, and was worth about $150 per annum. 

(6) The next and last was called the “ Bend fishery,” and was located 
near the line between Bradford and Wyoming Counties. James Quick 
and James Anderson owned this, and it was worth about $150 a year. 

The stoppage to the emigration of shad to this vicinity was a great 
loss to the people. For nearly two months every year the people for 
from 15 to 20 miles from the river, were bountifully supplied. 


10. Statement of George F. Horton, Wyalusing, March 3, 1881. 


I spent many a pleasant day in my boyhood with the men who ran 
the shad fishery in the Susquehanna, near where I now live. This fish- 
ery was about two miles above the mouth of the Wyalusing Creek, at 
the place we now call Terrytown; formerly all was Wyalusing along 
here. There were other fisheries above and below us, but this the only 
one I have any personal knowledge of. The proprietors were Jonathan 
Terry, esq., Maj. John Horton, sr., Maj. John Taylor, Edmund Dodge, 
Maj. Justus Gaylord, Gilbert Merritt, William Crawford, and William 
Wigton. Year after year, for along time, these men operated this fish- 
ery, generally taking the month of May and a part of June of each year, 
always regaling themselves with a little good old rye, and having a fine 
sociable every night when counting off and distributing the shad caught 
during the day. Occasionally they sent substitutes, but the fishery 
never changed proprietors. Some seasons they caught largely; others 
not so many. I well recollect one draught or haul when they caught 
500, but ordinarily 20 to 50 at one drawing of the seine was considered 
good. The average per day, according to the best of my recollection, 
would be about 150. 

People came from the eastern part of the county, then just settling, 
up to Wyalusing, as far or nearly as far as from Montrose, to buy shad. 
The trade was quite large. Some of the time maple sugar was quite a 
commodity, brought down to exchange for shad. 

Very few of any other kind of fish except shad were ever caught. 
Occasionally a striped bass, large pickerel, carp, sunfish, mullet, sucker, 
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or a bull-head was taken; no small fish, as the meshes of the seine were 
large enough to let them through. 

The shad were worth from 10 to 25 cents each, according to size. I 
have seen them caught here weighing nine pounds; ordinarily their 
weight was from four to seven pounds. If we could have that old shad 
trade here again it would make us all, if not rich, merry again. But 
very few are now left among us who saw those glorious old fishing days. 
The fishing for black bass ef these days does not begin to compare with 
those old fishing days. 

I can recollect of but one fener between Wyalusing and Towanda, 
and only two between Wyalusing and Tunkhannock. 


11. Statement of S. Jenkins, Wyoming. 


The present inhabitants of Wyoming have but a faint idea of the 
value of fish to the early settlers. They performed as important a part 
at Wyoming as they have in the history of all new settlements. A care- 
ful study of the advance of immigration and the settlement of new re- 
gions shows that those settlements have been guided and controlled by 
the streams and waters in which fish abounded, and hence were made 
along their shores. Fish furnished the people a plentiful and healthful 
supply of food; easily attainable, until the forests could be hewn down, 
clearings made, crops raised, and cattle could increase and multiply. 

It is unquestionable that the early progress made in settling up of 
our country was due in a Jarge measure to the presence of fish, which 
furnished food in absolute abundance in the midst of desert lands; and 
it would be as idle to attempt to disparage-the value in the economy of 
those times as it would be to prove the value now beyond the mere 
mention of the fact. 

_The fish that attracted the most attention and were the most highly 
considered in the early times were shad. The knowledge of these excel- 
lent fish in the Susquehanna, at Wyoming, has become almost entirely 
historical, if not entirely so. But few persons now resident at Wyoming 
have a personal knowledge of the shad fisheries there and their value 
to the people in the early days, and hence some of the stories told of 
the immense hauls of them made in ‘‘ye olden time” seem to the present 
generation more fabulous than real. 

That we may the better understand the subject I will give extracts 
from the writings of strangers, and then conclude with an account or 
two of our own people and what I myself have seen. 

In 1779, when General Sullivan passed through Wyoming on his 
western expedition against the Indians, a portion of his advance were 
located at Wyoming from May to the last of July. Many of his offi- 
cers kept diaries, in which they noted their movements from day to day 
and touched slightly upon such objects of interest as attracted their at- 
tention. I will give a few extracts from these diaries relating to fish at 
Wyoming. 
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Dr. Crawford in his diary, under date of June 14, 1779, says: 

“The river at Wyoming abounds with various kinds of fish. In the 
spring it is full of the finest shad. Trout and pickerel are also plenty 
here.” 

George Grant, under date of June 23, says: 

“The Susquehanna River affords abundance of fish of various kinds 
and excellent.” 

Dr. George Elmer, under date of 23d June, says: 

“Spent chief part of the day in fishing. Salmon, trout, suckers, bass, 
and common trout are plenty in the river, of which we catched a number 
with a seine.” 

Daniel Gookin, under date of 28th June, says: 

“The river Susquehanna, on which this lies, abounds with fish. Shad 
in great plenty in the spring, as they go up to spawn. The shores are 
covered with these fish which have died up the river, through their too 
long stay in fresh water.” 

There were some twenty-five or thirty what we called shad fisheries 
within the bounds of old Wyoming. Every available point for casting 
out and hauling in a seine on the beach, whether on an island or on the 
mainland, was used as a fishery, and had its owners and its seine. The 
average number of shad taken at each of these fisheries in a season was 
from 10,000 to 20,000, beside other fish which were caught before and 
after the shad made their migration. 

It is given on good authority that 10,000 were caught at one haul at 
the Stewart fishery, about midway between Wilkes Barre and Plymouth, 
about 1790. This was called the widows’ haul. 

The settlements, after the massacre of July 30, 1778, had so many 
widows and fatherless children among them that they made special pro- 
visions of bounty for them on many occasions, which were wrought out 
in such a way as neither to give offense nor to convey a sense of undue 
obligation. 

Among the arrangements of this character was that of giving one of 
the hauls at each fishery every year, to the widows and fatherless of 
the neighborhood, and hence called the widows’ haul. By common con- 
sent it was agreed that the widows should have a haul made of the first 
Sunday after the season of shad-fishing commenced, and they were to 
have all caught, whether more or less. 

This big haul was made on Sunday. 

At the rate I have given, which is made up more from general infor- 
mation upon the subject than from statistics, the number of fish caught 
annually was about a half a million, which at 30 cents each would make 
$150,000. , 
~ Were the Susquehanna as well stocked with shad to-day as it was a 
hundred years ago our keen and hungry fishermen would easily double 
the catch, and still, ike Oliver Twist, ‘cry for more.” ~ 

I recollect seeing, in the spring of 1826, a haul made in a cove at the 
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lower end of Wintermoot Island, west side, numbering 2,800 shad. When 
thrown out they whitened a large space upon the shore. 

Being the first haul of the season, the fish were largely distributed 
among the people, and even after that my grandfather had a half barrel 
for his right as owner of the seine and fishery. 

About 1831 or 732, in the fall, an unusual catch of eels was made in a 
weir on the east side of Wintermoot Island. During one day and night 
2,700 of them were caught, while many escaped from want of means to 
handle them and take them away as fast as they came in. Another day 
and night 900 of them were caught, when the basket floated off with the 
high water. 

I herewith give you copies of two papers in my possession bearing 
upon the shad-fishery question: It will be seen by one of them that the 
price of shad in the early times was 4d. or 44 cents each; quite a different 
price from what they sell at in our day. Tear the dam from the Sus- 
quehanna and we shall have plenty of shad, if not at 4d, each : 

‘¢ Be it known that I, Peter Shafer, have sold all my right in and unto 
all my right in the Dutch fishery, so called, below the Nanticoke Falls, 
so called; for and in consideration thereof I, Jacob Cooley, do promise 
to deliver Seventy shad, unto William Miller, on account of me, the said 
Peter, on or before the 20th May instant; or otherwise settle with said 
Miller for what I am indebted for my part of said Seine, and likewise 
the said Cooley is to deliver Six gallons of Whiskey unto the said Peter, 
between this date and Weat harvest. 

‘¢ Witness our hands this 14th day of May, 1800. 

‘“ PETER SHAFER. 
“ JACOB COOLEY.” 


“ James Fox holds an order for 725 shad drawn by George Frazer on 
James Stewart, date April 27. 

(Indorsed on the back in these words:) Credit for 350 shad received 
by me. David Morgan. 

(Indorsed:) Copy of Frazey’s order. Henry Thomas charges the 
Estate with 4s. 8d., paid in Rye. Paid. 

No. 40—725 shad, less received, 550, leaves 375 shad, at 4d.=125s.= 
£6 5s., or $16.67. Add interest on same $9.50=$26.17. (£=$2.67.) 


12. Statement of Elisha Blackman, Pittston, March 22, 1881. 


I see that G. Fowler, of Berwick, telis a big fish story. I incline to 
think, however, that it is true. Irecollect when I lived with my grand- 
father, in what is now South Wilkes Barre, perhaps 1798 or 1799 of last 
century, the great haul of shad at Nanticoke was made. I believe there 
were nine or ten thousand taken. A number of seines were engaged 
in it, and lawsuits were the consequence. Salt was scarce and dear. 
Northampton men came with pack-horses loaded with salt, and returned 
loaded with shad. [ bought and kept the public house that had been 
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kept by John Courtright on the Plains, Wilkes Barre Township, in 
the spring of 1815. There were then two fisheries between us and the 
Pittston Ferry—one at Monocacy Island landing, on the shore of Mr. 
Samuel Cary’s land, the other starting at or near the Wintermoot Isl- 
and and landing above the ferry at Blanchard’s. That season I got my 
supply at the upper fishery; the first day’s attendance was a “ blank” 
day—few or no fish. The large schools of Mr. Fowler’s times. were 
dwindled greatly, undoubtedly because of the numerous fisheries that 
existed below, and the destruction of the young shad by the many eel- 
weirs in their descent to the ocean in the fall. My time -was too valu- 
able to attend on blank days. I left money with Mr. Joseph Arm- 
strong, and he sent me my supply when successful. The next season 
(1816) the difficulty that had existed between the fishermen at Monoc- 
acy (twelve in number) and Mr. Cary, the owner of the land, was set- 
tled by giving him the thirteenth share, and ever after I got my supply 
from the fishery until the canal dams cut off our supply totally. It was 
a Serious damage and inconvenience to us, as markets for fish and meat 
did not exist then as now. The Susquehanna shad had a far more de- 
licious flavor than any we get now. 

General Isaac Bowman, Samuel Moffit, and some of our Plains neigh- 
bors, having secured a landing on the Nommock, at the foot of Monocacy 
Isiand, fitted up a fine seine and necessary boats (canoes) and caught 
half a dozen shad, having fished twice as many days. I shared two, hav- 
ing found the whisky (before my temperance days); others outbid me, 
determined to taste the good of their labor. I amin my ninetieth year. 


13. Statement of Isaac Thompson, Lee, Lee County, Ill., April 12, 1881. 


I was born at Pittston in 1796. My father’s farm lay along the side 
of the Susquehanna River. I lived on the farm fifty-one years. In re- 
gard to the shad fishing, as I grew up to manhood I fished many days 
in the shad-fishing season of the different years. The first run was the 
male shad—not near as good as the female. After catching the first 
run then if we could have arise of water then came the female—a far 
better quality. The female put for the headwaters of the river, and 
there would spawn; then the old fish would come back down the river, 
and the wind would often drive them on the shore, and they would lay 
there rotting till they stunk. People used to come down from toward 
Easton, Northampton County, and bring whisky and salt, and trade for 
fish ; also from the upper part of old Luzerne County, bringing maple 
sugar to trade for shad. One man by the name of Taylor bought fif- 
teen and put them in a sack after they were cleaned, shouldered them 
and walked off with them. Ihave known upwards of a thousand caught 
in one day on the point of the island. As to the localities of the fish- 
eries, there was one at Falling Spring, about four miles from where I 
lived, another on the point of Wintermoot Island, and the next on the 
side of the island between two and three miles from where I lived. They 
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drew out on the beach of Samuel Cary’s farm; another just below that, 
I think, drew out on the farm of Crandall Wilcox; another just below 
the falls. Please excuse me now, as I have done as well as my memory 
will allow me to. We have doneno fishing since Nanticoke dam was 
built. 


14, Statement of Steuben Butler, a son of Col. Zebulon Butler, who led the 
patriots at the battle and massacre of Wyoming, 1778. 


I was born 1789; remember the old shad fisheries in the river here 
very well; was nota fisherman myself; after the runof shad had started 
I used to get in a boat and row up to the fishery and purchase my sup- 
ply of shad and bring them down and salt them away. The price varied 
according to the abundance of the shad, some seasons being less expen- 
sive than others. As I recollect it, the Pettibones used to have charge 
of the fishery above Wilkes Barre. 


15. Statement of Dr. Charles F. Ingham. 


I remember the old shad fisheries in the North Branch, particularly 
the Butler fishery, which was on the bar opposite and a little above 
Union street, Wilkes Barre. Nanticoke dam was commenced in 1828 
and finished in 1830, and I recollect that that ended our fishing. A1- 
though 1 saw shad caught below the dam by hooks attached to poles— 
think it was the year the Shamokin dam went out—yet I have never 
heard tell of or seen shad being caught since that time above the dam. 
The shad, as I remember them, were very fine and particularly large. I 
have seen the beach, after the drawing of the seine, for a hundred feet 
_ absolutely alive with flapping shad, each one reflecting the sunlight like 
a burnished mirror. I recollect having the salted and smoked shad 
during the fall and winter, and fine delicacies they were. 

After our shad fishing was cut off a great number of salt shad were 
brought from Philadelphia and other points, meeting with ready sale, 
on account of general knowledge of their delicacy. I believe that at one 
time the people knew more of salt shad than they now know of salt 
mackerel, and more of smoked shad than now of smoked salmon. 

I believe that a proper shad-way could now be put in the Nanticoke 
dam at an expense not to exceed $10,000, and probably for less, without 
interfering with navigation. 


16. Statement of Mr. Isaac 8. Osterhout. 


In 1830 or 1821 we caught shad in very large quantities at Black 
Walnut Bottom. I remember well I went with a gentleman to Salina, 
N. Y., after salt, as we had run out of that article very early in the sea- 
son; he had a load of whetstones and I a load of shad. I could have 
easily gotten rid of my shad on the first day had it not been that he and 
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I had agreed thaf the whetstones should sell the shad, and vice versu. 
So it was several days before we got our loads of salt, as the whet- 
stones went terribly slow. 

In 1822 and 1823 I was at Hunt’s Ferry, where the shad were plenty, 
I came to Wilkes Barre in 1830, the early part of the year—the same year 
the Nanticoke dam was finished; do not recollect of any shad being 
caught after that. I recollect of a Mr. Water Greens, who came from 
New England and settled at Black Walnut Bottom, giving twenty bar- 
rels of shad for a good Durham cow. 


17. Statement of Miss Mary Coates. 


I was born in 1803; came to Wyoming Valley to live in the year 1823. 
I remember very well the catching of shad in large numbers by the in- 
habitants and the cleaning of them along the river shore. I remember, 
too, that the country people came in crowds during the season from 
miles away and returned home laden with fish. I remember the anger 
of Gildersleeve’s negress one day, when it was said that Gildersleeve had 
made her wade out into the river after shad heads, The circumstance 
was as follows: While cleaning the shad she had cut off the heads and 
placed them on a board, saving this most delicate part of the fish for 
herself, and while she was busy the board, covered with shad heads, 
was either pushed by some one or drifted out into the river, when she 
waded out to get it. Do not know anything of the numbers caught. 
The people had shad from spring to spring. I do not remember of any 
shad being caught after the Nanticoke dam was put in. 


18. Statement of Capt. James P. Dennis. 


I remember the old shad fisheries in the river. There was one just 
below the bridge at Wilkes Barre, drawn out on the opposite shore; 
this was called the Bowman fishery. I recollect once holding the shore 
brail of the séine at this point, when William Alexander held the river 
brail. There was a fishery on Fish’s Island, about three-quarters of a 
mile below the bridge. 


19, Statement of Jameson Harvey. 


I was born in 1796. I remember the old shad fishing in the North 
Branch of the Susquehanna River very well. James Stewart had a 
fishery opposite my place. The big haul was made at Fish Island fish- 
ery. I recollect it very well; they didn’t know how many they caught. 
After all were disposed of that could be the rest were thrown on the 
fields, and pretty near stunk us to death; they were landed on the 
point of the island. There were two seines on Fish Island, one owned 
by Nanticoke parties the other by Buttonwood parties, who took turn 
about fishing. The Mud Fishery was at Steele’s Ferry; they drew out 
on Shawnee side. The Dutch fishery was below the dam: on Croup’s 
place. Below Hunlock’s Creek was another, that was called a Mud 
fishery. There was a fishery at Shickshinny. When the big haul was 
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made the shad sold for a cent a piece; they sold as many as they could; 
there wasn’t salt enough. In those days they didn’t salt down so much 
pork; they depended upon the shad they caught; they gave the poor a 
chance after they got all they wanted. People on the West Branch 
used to own an interest in the Hunlock fishery, and a Mr. McPherson 
used to come in a boat to get their fish and take them back. They used 
to come from Easton bringing salt, with which they used to buy fish; 
you could get one hundred shad for a bushel of salt. Nanticoke dam 
was commenced in 1828 and finished in 1830. I only recollect of one 
shad being caught above the dam since it was put in, and that was on 
the flats after a big freshet. The people used to go off the bars with 
as many shad as they could carry; they came in from all around in 
crowds; they used to camp, and salt their fish down on the banks of the 
river. Mr. McPherson used to take his boats back to the West Branch 
loaded. He traded off cider, oil, and whisky. At the time the dam 
‘ was put in shad were selling for 10 cents and 12 cents each. Widow 
Stewart used often to take in $50 or $40 of a night for her share of the 
haul. 

Hunlock’s, Dutch, and Mud fisheries were night fisheries. Stewart’s 
and Fish Island were day and night fisheries. Farmers hauling grain 
to Easton often hauled back hundreds of bushels of salt. Boats com- 
ing up the river used to bring leather, cider, oil, salt, and iron; going 
back they would take shad. 

McPherson and Hunlock owned the Hunlock fishery and had a large 
fish-house. Hunlock got as his share from five to six hundred dollars 
per year, besides all the shad he could use. We used to have shad un- 
til shad came again. 

The owners of fish-houses used to have arrangements so that when 
they ran out of salt they could dry and smoke the shad, as they now do 
herring and salmon. Some of the shad used to weigh 8 or 9 pounds. I 
saw one weighed, on a wager, turning the scales at 13 pounds; about 
seventy or eighty would fill a barrel. The shad improved very much 
coming up the river, those caught in this valley being very much larger 
and finer than those caught at Columbia. I remember when Shamokin 
dam went out the shad came up to our dam and were caught. 


20. Extract from Miner’s History, p. 209. 


April 21, 1778.—At a town meeting prices were set on articles of sale, &c.: 


Winter fed beef, perIb...--....---..-- toile date eaters Pep tee es Sup gael seas 7a 
Shade apiece 2c. 5 connie <a oom mm own aan on wos ale wis ene =m asain nimiais na enan snen se 6d 
pace Sreis N etee Gh Se NS ABE Ss Semen pac ce Se eee ene eee peer eanas 9d 
BiPgs, Per dOZ o.2- - === ~~ 2 22 ae ow wae ween monn an woe won cone wenn onan a encase 8a 


21. Latract from the Susquehanna Democrat. 


1818, April 17.—“ Newark, N. J., April 7th, shad fishing. On Wed- 
nesday 3 shad were caught in the river Passaick. A pair of them 


weighed eleven pounds, and were sold to one of our public innholders 
S. Mis. 110-41 
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at a shilling a pound. A solitary one was caught about 2 weeks before 
and sold to the same innkeeper.” 

1819, May 14.—“ Shad are this season taken in unusual numbers; 
they have been sold in Philadelphia as low as $4.50 per hundred and at 
the Potomac fisheries as low as $3.” 

1820, April 21.—“‘ At Alexandria shad is selling for $2.50 a hundred 
and Philadelphia they are selling for $3. In Wilkes Barré, notwith- 
standing the scarcity of money, they are held at $18.75.” 

1822, April 26.— We congratulate our friends on the prospect of soon 
obtaining a supply of fresh shad; about sixty were caught here on 
Wednesday (24th), and yesterday (25th) upwards of three hundred. 
We learn that at Berwick they are caught in abundance.” 

The above was all that could be found ina file of fourteen years, 
1810-1824, bearing upon shad. In the Federalist, printed at the same 
time, nothing was found. 


22.-Deed by Silas Smith of half his shad fishery. 


Know all men by these presents that I, Silas Smith, of the township 
of Newport, county of Luzerne, and State of Pennsyivania, have sold 
unto Caleb Wright of the district of Huntington, in the county and 
State aforesaid, one equal half share of a fishery on the lower end of my 
farm, for the consideration of twenty pounds ($53.33) lawful money of 
Pennsylvania to me in hand paid, the receipt of which I hereby own 
and acknowledge. I hereby bind myself, my heirs, executors, adminis- 
trators, or assigns, and every of them, by these presents, to warrant and 
forever defend unto him, the said Caleb Wright, his heirs, executors, 
administrators, or assigns, the one-half of said fishery to the only proper 
use and benefit of him, the said Caleb Wright, his heirs, executors, ad- 
ministrators, or assigns. 

In witness whereof I have hereunto put my hand and seal, this four- 
teenth day of May, in the year of our Lord one thousand eight hundred 
and four—1804. 


23.-Extract from Miner’s History of Wyoming, p. 141. 


‘‘The month of February, 1773, had so nearly exhausted the provis- 
ions of the Wilkes Barre settlement that five persons were selected to 
go to the Delaware, near Stroudsburg, for supplies. * * * The dis- 
tance was fifty miles, through the wilderness, &&. * * * The men 
took each an hundred pounds of flour, and welcome was their return to 
their half-famished friends at Wilkes Barre. Never was an opening 
spring or the coming of the shad looked for with more anxiety or hailed 
with more cordial delight. The fishing season of course dissipated all 
fears, and the dim eye was soon exchanged for the glance of joy and 
the sparkle of pleasure, and the dry, sunken cheek of want assumed the 
plump appearance of health and plenty.” 


VIII.—THE FISH SUPPLY OF LONDON. 


[From the LONDON QUARTERLY REVIEW.” ] 


1. Report of Spencer Walpole, esq., Inspector of Fisheries to the Home Office, on the destruc- 
tion of fish at Billingsgate, in consequence of the alleged inadequate accommodations at 
Billingsgate Market. (Ordered by House of Commons to be printed July 20, 1881.) 

2. Report to the Common Council from the Fish Supply Committee appointed by ihe Corpo- 
ration of the City of London. (October 31, 1881.) 

3. Minutes of evidence taken before Special Committees of the Lords and Commons upon the 
London Riverside Fish Market Bill. (Session of 1882.) 


Nearly thirty years have passed since the publication in our pages of 
an article which produced no ordinary impression at the time of its ap- 
pearance. In that article, having for its subject ‘The commissariat of 
London,” we ask our readers to imagine that the principal meal of the 
day was proceeding in a well-to-do metropolitan home, and we endeav- 
ored to trace to their sources the various edibles consecutively put upon 
the table—the fish to its ocean-bed; the flocks and herds to their downs 
and pastures ; the wild animal to its lair; the game to its covert; the 
fruit to its orchard; the bread to its parent cornfield—in order to point 
out how they are fattened, netted, trapped, captured, bagged, gathered, 
harvested, and conveyed to their ultimate destination, ‘‘the great red 
lane of London humanity.” 

It was natural under these circumstances that we should begin with 
fish. Alfhough we devoted no more than nine pages to chronicling the 
operations then carried on in ‘Mr. Bunning’s new market at Billings- 
gate,” it could hardly have escaped the notice of an intelligent reader 
that ‘‘ the harvest of the sea,” being, as Mr. Spencer Walpole and Pro- 
fessor Huxley assure us, “ practically inexhaustible,” could not be 
thoroughly described, or, indeed, be more than glanced at within so 
brief a compass. We told our readers what fish are ordinarily brought 
to Billingsgate at that time; but of the fish'which, were it not for the 
limited area and inaccessibility of London’s only market, might be 
brought there, we said nothing. The total supply of fish sent annually 
to Billingsgate about the year 1853, as given in Mr. Horace Mayhew’s 
‘London Labor and the London Poor,” seemed to us so enormous, 
that we submitted the table to an undeniable authority, who assured 
us that it was no over-statement. What would he now have said if 


*No. CCCVIII, October, 1882. pp. 231 to 242. 
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told that the volume of fish sent to Billingsgate was nearly three times 
larger in 1880 than in 1853; that within the last six years it has increased 
from 95,000 to 130,000 tons per annum, and that this latter figure means a 
supply of 400 tous of fish for every working day, being, according to 
Mr. Edward Birkbeck, M. P.,, equivalent to a drove of 1,000 fat oxen 
entering London upon every one of 313 days in each current year? 

Surprising as this statement may appear to many, it is nevertheless 
beyond a peradventure that of the cheaper and coarser kinds of fish 
which would enter directly into the consumption of the poorer classes 
an absolutely illimitable supply might be poured into the metropolis by 
river if a suitable market, open at all hours and accessible at all states 
of the tide, were available to receive it. Before showing what sort of 
fish market it is absolutely necessary that London should have, we 
propose to reveal! what, at this moment, Billingsgate is. The materials 
for describing it lie close at hand. They may be gathered in abundance 
from Mr. Spencer Walpole’s report to the home office; from that of 
the fish committee appointed by the corporation of the city of Lon- 
don, to which Billingsgate belongs; and, passim, from the evidence 
given before the two special committees of the Lords and Commons, 
which sat last session, to consider the ** London Riverside fish market 
bill.” Better, however, than any description would be the practical 
experience gained by a Londoner who had sufficient energy and curi- 
osity to pay Billingsgate a visit between the hours of 5 and 9 
upon a Triday morning, the best day in the week for seeing it to ad- 
vantage. There is an Eastern saying, to the effect that the distance 
between the ear and the eye is very small, but the difference between 
hearing and seeing very great. Reading is but another form of hear- 
ing and to those who care to understand what the Billingsgate monopoly 
means, we would recommend avisit to the famous market upon the first 
morning of a week-day that may suit their convenience. 

Billingsgate market (concerning the antiquity of which théfe is a dif. 
ference of opinion between those who hold, with Mr. Walter Thornbury, 
that if owes its origin to Belin, a king of the native Britons, who flour- 
ished 400 years B. C., and others who maintain, with Stow, that a man 
called Billing, or Beling, owned a wharf upon the same spot, presuma- 
bly in Queen Elizabeth’s reign) is now and has been the property of 
the city of London for so long a time that it is not easy to calculate the 
amount of revenue already brought in by it. It has a frontage to the 
river of 200 feet, and a superficial area of 40,000 square feet, which area 
affords sites to seventeen shops and two large public houses, although, 
since the “ Riverside fish market bill” came before Parliament, the 
site of one of these public houses has been voluntarily thrown into the 
market. 

The interior of this metropolitan emporium of fish, being obviously far 
too narrow for the business transacted there, is divided into spaces or 
forms placed in such close contiguity to each other that the customers 
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purehasing at one form interfere with those who would fain approach 
its neighbor. The price charged for the forms is excessively bigh, being 
at the rate of 9d. asquare foot per week foreach. Billingsgate is situated 
above that portion of the river call the Upper Pool, which carries 
more floating traffic than any other reach of water approaching it in 
size upon fhe face of the globe, so that the dangers of navigation to 
which cutters and steamers approaching the market by night are ex- 
posed exceed description. The width of the portion of the river oppo- 
site to Billingsgate left open for navigation does not exceed 200 feet. 
In front of the market, on the water side, there is a large floating pon- 
toon, but the steamers are not allowed to come alongside it in order to 
unload, being compelled to lie off at a distance of nearly 100 feet from 
the market quay, and to land their fish along planks thrown out from the 
steamer to a barge, and from this barge to the floating pontoon. Every 
pound of fish brought by steamer and landed from the river at Billings- 
gate is carried along these planks upon men’s heads. Only two roads, 
one from and one to the steamers, are permitted to exist, and as the men 
have no choice but to follow each other it is evidently impossible to land 
a large quantity of fish before the market closes at nine in the morning. 
The result is that fresh fish is often thrown away, because it will not 
keep until 5 o’clock upon the following morning. This being the plight 
to which fish-carrying steamers are reduced, the trials and difficulties 
awaiting sailing cutters entitle them to still greater commiseration. 
Being sharp-bottomed vessels they have to lie out in the stream, and to 
land their fish, at considerable expense, in barges. There were once some 
piles in the river to which the cutters could make fast, but the market 
authorities drew them. It ought, in addition, to be mentioned that the 
work of landing fish along the planks which we have just described is 
dangerous to the men engaged in it, and all the moreso because during 
half the year it is done in the dark. Accidents happen frequently, and 
occasionally there is a loss of life. The unnecessary expense entailed 
in this manner upon those who consign fish to Billingsgate may be in- 
ferred from the fact which came out in evidence that the largest firm 
in the trade had in 1880 to pay £4,321 9s. 4d., and in 1881, £4,854, 8s. 
7d. for landing their cargoes, an outlay which, had it been possible for 
their steamers to moor at the market quay, would have been entirely 
avoided, and which, of course, came ultimately out of the pockets of the 
consumers. 

The approach to Billingsgate market from the land side is along Low- 
er Thames street, a thoroughfare which is from twenty-eight to thirty 
feet wide, and along which not more than two vans can pass abreast. 
It follows, therefore, that only two streams of traffic can flow along it 
at the same time, and thus, if a van is being unpacked at the market, 
one of the two streams is temporarily blocked. If an accident of the 
most trivial kind should occur the whole of the traffic is brought to a 
stand still. Six vans, and no more than six, can unload side by side at 
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the same time. The market opens at 5 o’clock a. m., before which hour 
no fish is allowed to be sold. As there are no vacant spaces or “ lay- 
byes,” for carts, for costermonger’s barrows, and for vans, the streets 
adjoining the market are completely blocked as the hour of 5 a. m. ap- 
proaches. The scene is of a nature to fill the spectator whg witnesses 
it for the first time with wonder that, in the largest and most civilized 
capital upon the face of the globe, such a disgraceful anachronism 
should have been tolerated for so a longa time. [very lane and street 
leading to Lower-Thames street is choked with costermonger’s bar- 
rows and with fishmonger’s carts, which extend as far as Cannon Street 
Arch, King William street, Monument Yard, East-cheap, and Tower 
Hill. The market, as we have already laid, closes at ‘9 a. m. When 
the clock strikes nine the police interfere and clear all the closely-packed 
vehicles, sometimes amounting to nearly four thousand in number, out 
of the city, in order to make way for the ordinary day traffic of the 
streets. 

The market being open for four hours only, it follows, as a matter of 
course, that there are many customers who cannot complete their pur- 
chases before their barrows and vehicles are driven away. The nearest 
points to which they can retire are Tower Hill, Tooley street, or some 
other convenient spot outside the city bounds, where they wait until 
the fish is brought to them upon the heads of porters who charge heavy 
fees, and waste, into the bargin, no small amount of precious time. 

So far as costermongers and fishmongers are concerned, the Billings- 
gate trade ceases at9a.m. After that hour the reign of the middle- 
man or “bummaree” commences. It is of little moment to inquire how 
old this word may be, or whether, as suggested by Mr. Walter Thorn- 
bury, it is of Dutch origin, but at least it is certain that bummarees 
were known to Robert Burns’s friend, the antiquarian and wag, Cap- 
tain Grose. We find in Jonathan Bee’s Lexicon Balatronicum, or 
Slang Dictionary, published in 1823, that ‘‘bummaree” is defined as 
“the man who at Billingsgate takes the place of the salesman, and 
generally after 8 o’clock a. m. buys the last lot. Derived partly from 
mare, the sea, to which most of them have been addicted.” Writing 
in 1853, Mr. Mayhes says: *“* The market opens at 4 a. m., but for the 
first two hours it is attended solely by the regular fishmongers and by 
bummarees. As soon as these are gone the costers’ sale begins. 
Many of the costers who deal usually in vegetables buy a little fish, es- 
pecially if it is cheap, on the Friday, which is the fast day of the Irish; 
not to mention that the wives of mechanics run short of money at the 
end of the week and are compelled to eke out their dinners with fish.” 
Since Mr. Mayhew wrote these words there has been a slight change 
in the conduct of the market. At present the bummaree is the first 
to reach and the last to leave the market. He is still of great use, but 
not so necessary as in 1853. At that time fish were sold in large lots, 
which the bummaree, as a member of the Billingsgate ring, bought, and, 
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having broken them up into smaller lots, sold to little buyers. Now, how- 
ever, the large factors sell by auction, offering only one package or box 
containing at most 1 cwt. of fish at atime. This lot fetches from 1s. up 
to £7., according to the description and quality of fish contained in it. 
Thus the fishmonger and coster have a fair chance of bidding against 
what is called “‘ the trade,” but it is the bummaree’s province to sort 
and divide the contents of each box into fish of different sizes for the 
convenience of the retailer. After 9a. m. the auctioneers are obliged 
to sell or throw away the fish still left on hand, and the bummarees, 
acting in concert, have it in their power to fix the price at which it is 
knocked down. Theresult is that many lots are “for a song,” and that 
occasionally large quantities are thrown away, which, if retail fishmon- 
gers and costermongers could make their way to the market at any 
hour of the day, would infallibly be sold at fair prices, instead of being 
sacrified or wasted as is now the case. 

In his interesting evidence before the Lords committee, Mr. Spencer 
Walpole defined the position and occupation of the bummaree as fol- 
lows: 

“The ordinary course of business is for the wholesale salesman to sell 
fish to the retailer; but in Billingsgate the bummarec steps in between 
thetwo men. He buys the fish after market hours from the wholesale 
salesman, and takes the chance of selling it in the course of the day at a 
profit to the retailers. Therefore, as I understand the matter, he occu- 
pies very much the same position as the man who used to be called the 
‘forestaller’ or ‘regrater’ in the corn market at the beginning of the 
century.” 

Far be it from us -to rail against the bummaree. As the matter 
now stands he fulfills very useful functions, but it cannot be denied that 
his very existence is due to the deficiency and inadequacy of the market 
in which he conducts his operations. When a new wholesale and retail 
emporium has been established upon the river side we trust that the 
bummaree may emulate the example of that sagacious guard to the 
Edinburgh mail who got himself converted into a stroker, and thus found 
a new vocation to engage his attention. At present the bummaree 
stands between the costermongers, who represent the poor of London, 
and the fish for which they are clamoring. Billingsgate has bred and 
nurtured him, and with the Billingsgate monopoly it is to be hoped that 
he too will be improved off the face of the earth. 

Two efforts, according to Mr. Walpole, have been made to divert the 
fish-trade of the metropolis from Billingsgate. In the first place a 
market was established at Hungerford Stairs. Being too far up the 
river and too remote from the East end it had but a brief span of ex- 
istence. When we mention that a line drawn north and south across 
the center of London Bridge leaves a population of about one million 
six hundred thousand souls who live below the bridge, and about two 
million four hundred thousand souls who live above it, it will be seen 


648 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [6] 


at a glance that Hungerford Stairs are not easily accessible to coster- 
mongers engaged in supplying the dense masses of poor people who 
dwell at the the Eastend. The second attempt to supplement Billings- 
gate was due to the generosity of Lady Burdett Coutts, who caused a 
superb building to be constructed in East London, and gave it the 
name of Columbia Fish Market. It had a still shorter lease of life than 
its predecessor at Hungerford, the consequence being that the ancient 
tyrant flourished with greater vigor than ever. As time advanced the 
inconveniences of Billingsgate, always considerable, were enhanced by 
the increasing magnitude of the trade and by the altered conditions 
under which it was conducted. The railway soon began to supersede 
the river, and fish, instead of coming to London by water, found its 
road there in fast trains. It was bad enough for smacks, cutters, and 
steamers to thread their tortuous way to the metropolitan fish market 
along a river which is always choked with trafiic, and through the 
mazes and intricacies of the “‘ Upper Pool;” yet, while the market could 
be reached somehow or other by water, it had become almost unap- 
proachable by landy,and it was by land that two-thirds of the fish sup- 
ply of London now came to Billingsgate. 

The following table of the quantity of fish delivered at Billingsgate 
market, or its immediate vicinity, between the years 1875 and 1880 wili 
show the proportions of railway-borne to water-borne fish, and we shall 
have something to say presently as to the comparative cost of the twe 
modes of carriage: 


1875. 1876. 1877. 1878. 1879. 1880. 
Tons. Tons. Tons. Tons. Tons. Tons. 
Delivered by railway..2--2--.2--.-.2... 71,367 73, 919 82,771 | 94, 566 92,474 87, 884 
Landed*afiwharves: -..-<<.22s256-225-2% 1, 473 1, 259 1, 698 4, 903 4, 338 5, 487 
Water-carriage fish landed at the mar- 
Giese eke ses osnees sess due -.. 22,109 24, 247 22, 799 27, 300 30, 080 37, 258 


abs le ee dia sos dra nen Reponel 94,949 | 99,425 | 107,168] 126,769| 126,802] 130, 620 


——_— 


How bad the land approaches to Billingsgate have always been we 
have already shown, but their badness was of comparatively slight im- 
portance so long as the bulk of the fish was brought thither by water. 
When, however, it became necessary to deal each year with some 90,000 
tons of railway-borne fish, and to deliver them at Billingsgate through 
choked streets and narrow lanes which would disgrace a town of 50,000 
inhabitants, the difficulties were so augmented that fish vans sometimes 
took eight hours to get from the Great Eastern or Great Northern Rail- 
way terminus to the market where they had to unload. Each succeed- 
ing year the block increased ; and, moreover, it was still further aggra- 
vated by the development of the trade in dried and fresh fruits. The 
fruit salesmen, says Mr. Walpole, like the fish salesmen, naturally con- 
gregated at the riverside. The fruit arriving in the docks were landed 
and carried through Thames street to Pudding Lane, where most of the 
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fruit salesmen took premises; and the unfortunate street, which was 
altogether too small for the fish trade alone, was required to accommo- 
date the fruit trade also. 

It must not be supposed that the city fathers were blind to the grow- 
ing inconveniences of their solitary fish market. Without going back 
further than twenty years we may notice that in 1862 Mr. Horace Jones, 
the city architect, suggested the only practicable scheme for making 
Billingsgate more accessible by land that has yet been laid before the 
common council. At an estimated cost of £88,000 he proposed to con- 
struct a new street from the corner of East-cheap and Fish Street Hill 
to Thames street. The common council approved, but allowed the 
proposition to lie on the table; and when, twelve years later, the im- 
provement committee of the city of London sought to give effect to 
the city architect’s plan it was found that in the interval between 1862 
and 1874 the estimated cost had risen from £88,000 to £525,000. 

Time went on, and matters at Billingsgate proceeded from bad to 
worse. At length, in 1578, Colonel Fraser, the chief commissioner of 
city police, reported to court of common council that, in the phrase so 
much dreaded by Lord Melbourne, ‘‘ something must be done.” Colonel 
Fraser protested emphatically that “‘the commerce had far outgrown 
the capacity of the streets forcarrying it;” adding that “an overgrown 
business is carried on in thoroughfares or rather in lanes not wide enough 
to admit more than two lines of traffic,” the consequence being “ that 
the stoppage of one vehicle for any purpose brings the rest to a stand- 
still.” ‘The only effect produced by his energetic remonstrance was that 
Monument Yard was paved as a street, so that many of the fruit vans 
and some of the fish vans were able to find standing room there. 

Nothing else of a material nature was done or attempted with a view 
to improving the approaches until, in 1881, the corporation of the city 
of London resorted, not for the first time, to the evasive measure which 
is invariably adopted by the House of Commons when in perplexity. 
They appointed a committee to inquire into the fish-supply question, 
and about six months later the home secretary instructed Mr. Spencer 
Walpole to report upon the handling and distribution of fish at Billings- 
gate. Both reports are now before us, and between them there is sub- 
stantially no difference, although Mr. Walpole’s is the abler and more 
searching of the two. Both agree in stating that Billingsgate is far too . 
small and too difficuit of approach by land to fulfill the duties imposed 
upon it as the sole wholesale and retail market for supplying fish to a 
population of from five to six millions, resident within 7 miles of the 
Royal Exchange—that is to say, upon an area which embraces about 150 
square miles of ground. 

A few brief extracts from each of these important documents will be 
of service in elucidating the bearings of the question. From the report 
of the corporation’s fish supply committee let us select the following 
passage : 

“We now come to the question which directly affects the corporation 
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as the market authority, viz, the sufficiency or otherwise of the present 
accommodation of Billingsgate market, and of the approaches thereto, to 
meet the requirements of the present day ; and when, as regards the ap- 
proaches, we plainly record our opinion of their absolute insufficiency, we 
make no new admission, but simply indorse the oft arrived at conclusion of 
this court. The prior question, however, as to the market accommoda- 
tion is on a different footing. On three separate occasions, within lit- 
tle more than a generation, the market has been enlarged or entirely 
reconstructed, and therefore in this direction the corporation has given 
practical proof of its desire to keep pace with the requirements of the 
metropolitan fish supply; and yet, incredible asitmay appear, not only 
the weight of evidence in this inquiry but the prior action of the court 
and a pending reference to the markets committee alike go to prove 
that even now additional market accommodation is absolutely neces- 
sary.” 

So far from it “‘ appearing incredible” to us that additional market 
accommodation should be necessary, it would indeed be strange if a bit 
of land about twice the size of the site upon which Exeter Hall stands 
sufficed for the purposes to which it is now put, even if the land ap- 
proaches to it were as ample and unobstructed as those which lead to 
Albert Hall or Kensington Gardens. 

teverting, however, to the report, we desire to call special attention 
to the following words: 

‘We now approach, not without diffidence, the crucial point of our 
duty, viz, the course of action which we deem it wise and right to rec- 
ommend to the court. The whole of the information gathered together 
has received our closest attention, and we have the satisfaction of re- 
porting that we have unanimously, though, as regards some members, 
not without altering a previous impression, arrived at the conclusion 
that one whoiesale market is calculated to meet the requirements of the 
trade and the interests of the public. We are also of opinion that 
such market should be at the waterside; and, as a general principle 
we are further of opinion that there should be ample and sufficient ap- 
proaches from all parts of the metropolis to the site of any wholesale 
fish market. We beg further to state that, although in our judgment the 
fish market ought to be at the waterside, yet, should the court be of 
opinion that an inland market for the reception and sale of railway-borne 
fish is also required, we in that event suggest either of the two sites, 
one in Farringdon road, to the north of Charterhouse street, and the 
other the site of the present Farringdon market, as appropriate for the 
purpose. Of the market itself, we are of the opinion that it should be 
one based upon the same system as that at present in existence in 
Paris, viz, a wholesale, a semi-wholesale, and a retail market, all under 
one roof. We recommend that no restriction whatever should be made 
as to hours of business, but that the market should be free and open at 
all reasonable hours calculated to facilitate the reception, sale, and dis- 
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tribution of fish. Finally, we are of opinion that, taken in connection 
with our earlier remarks as to destruction of spawn, and the taking of 
immature fish, and also the present rates charged for railway carriage, 
the following have, amongst other causes, contributed to the unsatisfac- 
tory state of the fish supply, viz: 

“1, The small size of the market at Billingsgate. 

“2. The utterly inadequate approaches thereto. 

‘3. The arrangement at present existing for its management. 

‘We have spoken frankly, and we fully realize that our reeommenda- 
tions involve important and costly changes, which, however, are called 
for by the present condition of things.” 

Before proceeding to show how utterly incompatible the recommen- 
dations of the corporation’s fish committee are with the further exist- 
ence of the Billingsgate monoply, it seems desirable to repudiate with- 
out further delay any agreement with the allegations of this report as 
to the destruction of spawn and small fish, and the taking of imma- 
ture fish.” With this end in view we cannot do better than quote the 
words spoken at a meeting of the Society of Arts, upon the 10th of 
May last, by Professor Huxley, who is perhaps the highest authority 
in England upon such matters. In reply to a not very wise speech, 
complaining that the fish supply of London was falling off and the re- 
tail price of the article increasing, and attributing the mischief to the 
wholesale system of trawling now in vogue, ‘‘ which destroys millions 
of small fish, and ruins no end of spawn,” Professor Huxley rose and 
said that— 

‘‘ He experienced much the same sensation as Rip Van Winkle must 
have felt when he awoke after his long sleep; for the speech he just 
heard was identical in spirit and almost in words with a great multitude 
of speeches which came before him about twenty years ago, when he 
had the honor of being a royal commissioner to inquire into the condi- 
tion of our sea fisheries. That commission arose in this way: Mr. Mil- 
ner Gibson, who was president of the board of trade, sent for him one 
day, and told him that a member for a northern county meant to move 
for a commission of inquiry into the destruction of the fisheries on the 
east coast by trawling, and asked him what he thought about it. He 
ventured to say that he thought it was all nonsense, and that Mr. Mil- 
ner Gibson had better refuse the commission. He did so, but the mem- 
ber beat him in the House of Commons, ana he sent for him (Mr. Huxley) 
next day and told him he must serve on the commission. He served 
on it for two years, during which time a larger body of evidence came 
before him than had come under the eyes of most people. The com- 
plaints then made of trawlers were precisely those they had just heard}. 
that the damage done by line fishermen was destroying a great source of 
the supply of men tothe navy; that it was destroying the breeding of fish 
in the North Sea, more especially cod, whiting, and haddock ; and, not 
only so, but it was rapidly destroying that upon which the trawlers 
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themselves subsisted. It came out in evidence, first and foremost, that 
the fishing population supplied no appreciable contingent to Her Maj- 
esty’s navy. It came out, in the second place, that the charge made 
against trawlers, that they would destroy the spawn of the fish ordi- 
narily caught bythe long lines, had no foundation; for, although it might 
appear strange for him to say so, yet he believed there was no body of 
men more absolutely ignorant of everything relating to fish, except the 
eatching of them, than fishermen. The first complaint which came be- 
fore them was that trawlers were bringing up an enormous quantity of 
spawn every day in their trawls; but, upon inquiry it turned out that 
what was supposed to be spawn was nothing but gelatinous inhabi- 
tants of the sea, which had just about as much to do with fish as 
cocks and hens to do with Jumbo. With regard to the charge made 
against trawlers of destroying spawn, he might mention that such fish 
as haddock and cod did not lay eggs at the bottom of the sea; their 
eggs floated at the top, so that it was impossible for the trawlers to de- 
stroy thespawn. Since that time there was abundant evidence to prove 
that, while trawlers had gone on steadily increasing, there had been no 
diminution in the number of cod, haddock, and whiting caught. Lastly, 
as to the supposed injury that the trawlers were doing themselves, there 
was no question that up to the present moment the amount of capital 
invested in trawling vessels had steadily increased, and he could not 
understand shrewd and clear-headed people like the last speaker put- 
ting their money into a business if it did not pay expenses. He could 
not describe the audacity of the statements made at that time with re- 
spect to trawl fishing. Witnesses came before the commission and stated 
that trawled fish were unfit for human food ; that they were poisonous ; 
and one man summed up all the demerits and atrocities of trawl fish by _ 
saying that they were “ mashiated,” though what he meant by the re- 
mark it is impossible to say. Beyond all doubt, if anything were done 
to stop trawl fishing on the enormous scale on which it was now carried 
out in this country ; it would no longer be acase of complaining of the 
price of fish, but ninety-one out of one hundred would not be able to 
buy any fish except herrings and the like, which were caught in the 
open sea by nets. He could not give the figures now, but he recollected 
it being stated some time ago that 800 trawlers hailed from the port of 
London, and therefore it was preposterous to talk of interfering with their 
fishery. No answers had been put forward to the arguments adduced in 
the report to which he had referred, namely, the constant increase of 
eapital put into the trawling business and the constant increase in the 
tonnage of the vessels employed ; and to such patent facts as these, 
that a town like Brixham was absolutely built out of trawled fish, and 
the trawlers who caught the fish had trawled over a comparatively 
small area close to Brixham for the last 70 or 80 years, but the fishing 
Was going on now as well as ever.” 

In these words Professor Huxley was but echoing the opinions of his 
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former colleague, Mr. Spencer Walpole, whose views we shall presently 
have occasion to quote. Before doing so, however, we invite our read- 
ers to observe that the recommendations of the corporation’s committee 
require Billingsgate, as the sole fish market of the metropolis, to pos- 
Sess properties which are absolutely impossible and unattainable under 
the circumstances. In the first place, its land approaches could never 
be made sufficient without spending a sum of money which would 
stagger even the city fathers, and throw their yearly budget into inex- 
tricable confusion. Secondly, the approach by river through the Upper 
Pool will always present insurmountable difficulties. Thirdly, the 
area of the market is far too small, and cannot be increased unless the 
custom-house be given up to the city, which the Government has no 
thought of doing. So hopeless, indeed, did the retention of Billings- 
gate as the sole metropolitan fish market appear to be in the eyes of the 
civic committee that they were induced to turn their attention to other 
river-side sites, and specially to one near Blackfriars Bridge, the esti- 
mated outlay upon which would have entailed an expenditure of from 
£900,000 to £1,200,000, not to mention that the conservators of the river 
would be certain to forbid its selection, on the ground of the encroach- 
ment it would make on the water-way. Lastly, the committee avow 
their opinion that neither the enlargement of the area of Billingsgate 
nor the establishment of additional markets at Farringdon road or else- 
where *“‘ would supersede the necessity for providing better approaches 
for facilitating the traffic in that locality.” Amore damaging denuncia- 
tion of Billingsgate than is supplied by the report of the corporation’s 
own committee it would indeed be utterly impossible to conceive. 

Mr. Walpole is equally explicit to the same effect. His report says: 

‘ishing in the North Sea, the great source of the London fish sup- 
ply, is carried on in two ways: (1.) By boats working in fleets on the 
Dogger Bank, on the Silver Pits, on the German coast, and on other 
favorable fishing grounds ; and (2), by boats working grounds usually 
nearer home, either singly or with only one or two companions. When 
the boats work singly and near home they are rarely away for more than 
twenty-four or forty-eight hours; when they work in fleets they are away 
for weeks and even months at atime. In the former case the boats re- 
turning to port to unload the fish sell them on the fish quay; the fish are 
then packed by the buyers and sent to London by train. They are more 
or less exposed to the sun on the boat, and they are exposed on the fish 
quay; they are then packed, in ice it is true, in a truck which has per- 
haps been standing in the sun for some hours; they are brought up in 
a railway van to town and then carried in a van through the streets of 
London. But when the fish are caught by boats working in fleets fast 
steamers attend the fleet to carry the fish back to London. They are 
removed almost as soon as they are caught to the hold of the steamer, 
covered with ice, and never unpacked till the steamer reaches Billings- 
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“ Tt does not require much reflection to conclude that fish dealt with 
in this way are more likely to reach London in good order than those 
which are removed from the boat to the quay, from the quay to the rail- 
way van, from the railway van to the street, and from the street to the 
market. In fact I believe I am right in saying that no fish coming by 
water would be condemned if it were not for two reasons: (1.) It occa- 
sionally happens that the fleet has moved its position before the steam- 
ers arrive, and the steamers in consequence fail to findit. (2.) It also 
occasionally happens that the catch is so large that the steamers are 
unable to store the whole of it in their holds, and are forced to carry 
some portion of it on deck. 

‘It is obvious then that, except from accidental circumstances, there 
is and there need be no loss among the fish which reach London by 
water. Water-carriage is cheaper than land-carriage. A box of fish 
carried direct by water to Billingsgate costs 2s. 1d.for carriage. The 
same box carried by land costs 3s. 9$d., viz, 1s. 7d., its carriage to 
Grimsby, and 2s. 24d., its carriage to London. It is not surprising, 
therefore, that as the cost by water is less and as the fish arrive in 
better condition, the London salesmen should prefer water-borne fish, 
and should look for the solution of every difficulty by a further develop- 
ment of the water traffic,” 

Mr. Walpole proceeds to give his reasons for thinking that, despite 
its superior cheapness, water-carriage will never entirely supersede the 
land-earriage of fish. He states that with a view to discouraging the 
land-carriage of fish some of the merchants who came before him as 
witnesses went so far as to propose that single-boat fishing should be 
prohibited by Government, and the men forced to fish in fleets. This 
suggestion seemed, in Mr. Walpole’s eyes, to be impracticable. Fisher- 
men are influenced by the same motives as other men. They naturally 
object to a system of fishing which keeps them away from their families 
for weeks at a time, and prefer to it a system which enables them to re- 
turn home once in every twenty-four hours, even though the result may 
be that their fish cost a little more for carriage to London and arrive 
there in rather worse order. Is it possible, asks Mr. Walpole, to pro- 
vide that railway-borne fish shall reach London so that a very small 
proportion shall be in a condition to necessitate condemnation? The 
witnesses who appeared before him at Billingsgate were of opinion that 
if inspectors were appointed at the various ports to prevent the sending 
forward of fish which were already bad this highly desirable consumma- 
tion might be attained. But where are these inspectors to reside? If 
at the principal ports the fishermen would certainly resort to other ports 
where there are no inspectors. If, however, inspectors were established 
at every port and village where boats can land the expense would be 
out of all proportion to the end aimed at. Nor could it be expected that 
the Government would consent to bear the charge of a duty which 
would primarily be of advantage to the metropolis alone. It would be 
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still more hopeless to ask local authorities to incur expense for a pur- 
pose diametrically opposed to the trade of their neighborhood. The only 
possible course seems to be to condemn in London the fish which are 
bad when they reach Billingsgate, and to trust to the effects of this con- 
demnation to prevent salesmen from wasting money by sending other 
bad fish to London. 

“If this conclusion be correct,” adds Mr. Walpole, “ then the state, 
not of Billingsgate, but of the approaches to Billingsgate, must, in my 
judgment, be held responsible for some portion of the loss which arises 
from the necessary destruction of condensed fish. I have already en- 
deayored to describe what those approaches are. The vans arriving 
from the railway station, the carts of the retail dealers arriving to buy, 
make them almost impassable, and the system on which the trafiic is, 
perhaps unavoidably, conducted, makes confusion almost hopeless. On 
general grounds it would apparently be desirable that the vans which 
reach the market first should be unpacked first, and should then pro- 
ceed as empties to their destination. But in practice this is never,unt- 
formly done. The vans which arrive first may contain fish for which 
there is no particular demand, while the vans which are perhaps in the 
rear of the line may contain other fish for which there is a great de- 
mand. The vans, therefore, instead of being unpacked, are forced to 
move on, and thread their way through the crowded thoroughfares of 
London till they are able to obtain a fresh place in the line. One van, 
whose case was exceptionally unfortunate, returned in this way, not 
merely time after time, but day after day, and for eleven days. The 
fish which it contained were of course ultimately condemnéd. 

‘¢ How, then, is the difficulty to be obviated which at present exists? 
I believe it to be impossible to obviate it till the approaches to Billings- 
gate are reconstructed, or the market is itself removed. A market 
does not deserve the name which does not afford (1) accommodation for 
buyers and sellers; (2) standing room, and, where perishable articles 
are concerned, standing room under covered ways, for the vans which 
are being unpacked ; and (3) easy access. Billingsgate fulfills the first 
of these conditions. It wholly fails to fulfill the second and third of 
them. A market without approaches is, in fact, as inconvenient as a 
house of many stories with-out a staircase. It is said that the amateur 
architect is apt to forget the staircase when he builds the house. I 
should very much regret to call the corporation of London an amateur 
architect, but ithas undoubtedly committed the mistake of reconstruct. 
ing the market and of forgetting the approaches.” 

We have said enough to show that Billingsgate is past praying for; 
nor can much sympathy be expected from the public with the efforts 
made last session by a portion of the common council to save its life by 
defeating the London riverside fishmarket bill before the special 
committee of the House of Lords. Thanks to the refusal of Lord Sal- 
isbury and of the Duke of Richmond to sustain the two mischievous 
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clauses imported into the bill by the Lords’ committee, and thanks also 
to the energetic speech of Lord Shaftesbury, these clauses were with- 
drawn, and there is at length a fair chance that London will shortly 
have a riverside fish market worthy of the largest and hungriest city 
in the world.” 

It remains for us to inquire what are the attributes and properties 
thata metropolitan fish emporium should possess, and to see how far they 
are supplied by the site at Shadwell, where it is understood that the 
new market authorized by the two Houses of Parliament is about to 
be established. What these essentials are was clearly laid down by the 
fish committee of the common council when they arrived at the follow- 
ing conclusions: 

1. That one wholesale market is calculated to meet the requirements 
of the trade and the interests of the public. 

2. That such a market should be at the water-side. 

3. That there should be ample and sufficient approaches from all parts 
of the metropolis to the site of any wholesale fish market. 

To these three very obvious conclusions a fourth might have been 
added to the effect that the market should be established at a point where 
the river is sufficiently wide for the sailing vessels and steamers moored 
at the market quay to be out of the way of the stream of floating traffic 
which passes ceaselessly to and fro along that crowded highway of na- 
tions. 

That the site at Shadwell conforms to these conditions is evident from 
the following arguments which were deemed irrefutable by the special 
committees of the Lords and Commons when brought before them last 
session. 

1. The London riverside fish-market bill authorizes its promoters to 
take about eight acres of land in the parish of St. Paul, Shadwell, four 
acres of which they bind themselves to appropriate for the new fish 
market and its approaches. 

2. The site, like that of Billingsgate, is on the north side of the river, 
to which it has a frontage of 600 as against that possessed by the Bil- 
lingsgate of 200 feet. It lies nearly two miles below London Bridge, at 
a point where the Thames is 1,100 feet wide, and being situated on the 
edge of a bay, out of the influence of the tide, and 500 feet clear of the 
ordinary traffic of the stream, it enables vessels approaching it to avoid 
the difficult and dangerous navigation of the Upper Pool, which is no 
ordinary advantage when we remember that the fish craft for the most 
part arrive in the dark. 

3. The shore can be leveled so as to admit vessels of thirteen feet 
draught alongside the wharf at half tide. Vessels will lie next the wharf, 
and unload direct into the market, thus avoiding the expense, delay, 
and danger of the present system of discharging. There is a boat ferry 
at either end of the site, and a steam ferry is about to be reopened at a 
short distance to the west. This steam ferry can make from seven to 
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ten trips in an hour, and can take from seventy to ninety costermongers 
barrows at a time. 

4, As regards the access to the market by land the streets and roads 
leading to the selected site at Shadwell are wide, unencumbered by or- 
dinary traffic, and of easy gradients. Out of the eight acres acquired 
the market proper will occupy 75,000 square feet, or one acre and three- 
quarters, and the rest of the property will be laid out in ample ap- 
proaches and in ‘‘lay byes” for carts and barrows, and also in the eree- 
tion of the necessary shops, warehouses, and buildings connected with 
the market. 

5. On the three land sides of the market there will be a broad street, 
so that four-and-twenty vans can lie side by side and unload simulta- 
neously. Not a single fishmonger’s cart or costermonger’s barrow will 
be more than 150 yards away from the center of the market, so that the 
vorterage will be reduced to a minimum and no time will be wasted. 
The market will be open all day, and accessible from a very early hour 
in the morning until late at night to ships approaching it by water and 
to costermongers approaching it by land. The maximum tolls fixed by 
the bill are very much lower than those charged at Billingsgate. 

It will thus be seen that the Shadwell site fulfills all the conditions 
required by the reports of the corporation commiitee and of Mr. Wal- 
pole, who, having examined the spot, gave evidence in its favor before 
the House of Commons’ committee. It should also be mentioned that 
no steps were taken by the promoters of this bill to get permission from 
parliament to make a new fish market at Shadwell until the corporation 
of London and the metropolitan board of works had been repeatedly 
urged, but in vain, to take the matterup. The want of additional mar- 
ket accomodations being admitted on all hands, what, it may be asked, 
is the corporation of London doing to supply it? With the exception 
of attempting to convert the fruit market at Farringdon into a fish 
market nothing has been or will be done; and it is admitted on all 
hands that an inland market of this kind will do little towards cheap- 
ening and making more abundant the coarser kinds of fish, which do 
not come to London by costly railway carriage but can only be brought 
by river. 

These details can hardly be deemed uninteresting when we remem- 
ber the stake at issue and the degree to which they affect it. There is 
and has long been a popular impression that many of our sea-fisheries 
are less fecund than of yore, and that the ocean is growing more and 
more to deserve the epithet of “barren.” which Homer was so fond of 
applying to it. How far this is from being the case let the following 
passage from Mr. Walpole’s speech, delivered before the Society of Arts 
upon the 10th of last May, suffice to attest: 

“You are all acquainted,” he said, “with the North Sea. You know 
that it is a comparatively small sea. It is fished by English, Scotch, 
Norwegian, Swedish, Danish, German, Dutch, Belgian, and French fish- 
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ermen, and I think I could prove to you (only it is unnecessary to go 
into statistics) that the fish which these fishermen are drawing from the 
North Sea is worth at least £25,000,000 every year. That sum, if I 
may translate the figures again into an intelligible language, is more 
than equal to the whole interest of the national debt of this country. 
This evening I am not concerned with the fisheries of Europe, but with 
the fish supply of London; and what I wish to point out to you, and 
what is very imperfectly understood, is the proportion of fish consumed 
in London which is drawn from the North Sea. I have tried to analyze 
the return as far as I am able to do so, and I find that, out of the 130,000 
tons of fish which were received in London in 1880, in round numbers 
100,000 tons came from the North Sea; that is to say that, out of every 
four fish which we eat in London, three came from the North Sea. Now, 
if this is the case, it is really essential to the subject for us to consider, 
however shortly, what is happening in the North Sea, because I know 
there is a prevalent impression that the North Sea itself and the seas 
of this kingdom generally are being over-fished, and that they are in 
consequence in danger of approaching exhaustion. I am bound to say 
that you will hear this allegation supported on good authority in Bil- 
lingsgate, and that you may also hear it in many fishing villages on the 
coasts of England. Now I will give you my reasons for thinking that 
the North Sea and the seas of this country generally are not in danger 
of exhaustion. In the first place the prophecy of approaching exhaus- 
tion is not a new one. It has influenced the legislature for centuries, 
and it may be found in our literature since the days of the Tudors. I, 
for one, think that when you find a series of predictions which have 
uniformly proved false you may pretty well afford to disregard the same 
predictions when they are made in our own time. You can hardly enter 
into a drawing-room—you certainly cannot go into any company inter- 
ested in fisheries—without hearing complaints of the scarcity of soles ; 
and I do not deny that soles were exceptionally scarce last year. But 
I recollect that I was told myself at Scarborough forty-five years ago, 
in the year in which the Queen came to the throne, that a fisherman 
landed at Searborough with a pair of soles, which he placed on the pier 
and said: ‘There are the two last soles in the North Sea.’ I do not 
deny that scarcity may occur again, as it undoubtedly occurred last 
year. But I regard such searcities as temporary accidents and not as 
any permanent failure of the great source of fish supply.” 

Mr. Walpole then reminded his hearers that, likeall other animals, man 
included, fish have a tendency to produce their numbers in greater ra- 
tio than their food is generated, and consequently the natural waste 
which is always going on in the sea is far more exhausting than any effect 
that multitudes of fishermen produce upon the fish. In the same way 
a warm oracold summer has an enormous influence upon theabundance 
or upon the scarcity of animal and vegetable life. Some years, for in- 
instance, we talk of a plague of flies, of caterpillars, or of gnats. The 
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same thing goes on in the sea, and the minute forms of life upon which 
the fish feed are affected by the warmth or cold of particular years. 
When there is a defective production of these forms of alimentary life 
the fish are obliged to scatter in search of food, and are not collected to- 
gether so as to be easily caught by the net or trawl. In conclusion, 
Mr. Walpole pointed out that, although man is singularly deficient in 
statistics bearing upon fish, it is possible to reason in some measure 
from the particular to the universal by examining the details of the her- 
ring fishing, with which we are more or less acquainted. 

“We know,” he continued, “that the Scotch fishermen on an aver- 
age take one thousand million herrings a year. We know also that the 
Norwegian fishermen take from the North Sea another one thousand 
million herrings per annum, while | am sure that other fishermen who 
work the North Sea take at least another one thousand million. There- 
fore we may assume that the fishermen of Europe draw three thousand 
millions of herrings annually from the North Sea. I think it beyond 
doubt that the predacious fish and birds kill as many herrings annually 
as fishermen do, and therefore man and other enemies draw six thou- 
sand millions of herrings a year from the North Sea. Now Ido not sup- 
pose that any one with the least acquaintance with the subject would 
say that all these enemies of the herring catch one in every hundred ; 
but, to put myself beyond all possibility of error, I will assume they 
catch one in every two. Then at the end of the year the account must 
be, six thousand millions of herrings taken and six thousand millions 
left. Assuming that of those left half are females it is obvious that to 
maintain the stock these females must produce two herrings apiece to 
make twelve thousand millions next year. Buta female herring does 
not lay two eggs; she lays from 20,000 to 30,000. Assuming that she 
lays 10,000 eggs, it is obvious that nature intends out of every 5,000 she 
lays that 4,999 should die. Ifit were not so the whole sea would be 
full of herrings.” 

The conclusion at which Mr. Walpole arrived is that “ the North Sea 
is practically inexhaustible.” These are encouraging words, and they 
are borne out by the evidence of Mr. Robert Hewett, who is the man- 
aging director of Hewett & Co., a limited company which owns eight 
Steamers and sixty fishing smacks of its own, and has in addition nearly 
one hundred other fishing smacks under mortgage, and about thirty 
more associated with it. Mr. Hewett deposed that since 1864 the com- 
pany which he manages— 

“‘ Have brought much more wet trawl fish to Billingsgate than any 
other firm or company; that the fleet under his control consists of 183 
smacks; that the fleet fish during the night and in the morning put 
their catch, which is packed in boxes containing about ninety pounds of 
fish each, on board the steamers which wait upon them; that the boxes 
when taken on board the steamers are immediately put into the hold 
and buried in ice, and are thus brought direct to Billingsgate; that on 
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arriving at Billingsgate the fish, on the opening of the market at 5 a. 
m., is taken out of the hold, carried ashore, and sold box by box; that 
the amount realized by Hewett & Co. for wet trawl fish sold at Billings- 
gate during the last seven years amounts collectively to £1,210,409 ; 
that in the trade wet trawl fish are divided into two classes, prime and 
offal; that the prime consists of turbots, briil, soles, John Dorey, and 
red mullet; and offal of plaice, haddock, cod, skate, roker, whiting, 
sturgeon, hake, dabs, thornback, and gurnard; that a very large pro- 
portion of the offal brought to market by Hewett & Co. could not have 
been sent by rail, as it would not have fetched the rate charged for car- 
riage; that if there was no water-carriage fer fish to market nothing 
but the prime and the best of the offal would be sent to London at all.” 

The evidence of Mr. Hewett is deserving of special attention, because 
it is to him and to his father that Billingsgate is indebted for many 
valuable suggestions and improvements of the conduct of its trade. 
His father was the first to bring fish by water from the fleet in the North 
Sea direct to Billingsgate, and for this purpose he caused a line of fast- 
sailing carrier cutters to be built in 1843. Up to that time, and for 
Inany years previously, it was the custom to land considerable quanti- 
ties of fish at Yarmouth, which were sent up to London by rail, while 
other lots were brought by river to Gravesend and despatched thence 
to Billingsgate by hatch-boat. From 1843 to 1864 the swift-sailing cut- 
ters worked with great success, but in the latter year they were “ run 
off the road,” not by the railways but by steam carriers which were then 
started. The first ten sailing carriers were built and put on by the 
elder Hewett in 1845 and 1844; the first six steamers by the younger 
Hewett in 1864 and 1865. There are now not tess than twenty-one 
steam carriers running to London. They belong to several companies, 
each of them distinct from the others, and they work in connection 
with five large fleets in the North Sea. Nor ought we to omit mention- 
ing that the bulk of the fish came to Billingsgate packed in baskets 
until 1856, when boxes were for the first time tried by Hewett & Co. 
Four years later baskets had entirely died out, and in 1860 all trawl 
fish came to market, as they do now, in boxes containing from ninety 
to a hundred pounds apiece. 

Enough has been said to show what weight attaches to Mr. Robert 
Hewéett’s testimony, when he affirms, ‘as the result of many years expe- 
rience,” that double the quantity of fish now sold in London could read- 
ily be disposed of if there were but proper accommodations at the river- 
side to receive it. It is well known, he adds, by all who deal exten- 
sively in the coarser kinds of fish, that however large the supply the 
demand more than keeps pace with it, and that the price is never low- 
ered. There can, in fact, be no doubt that if, as he anticipates, Mr. 
Hewett and his company can pour three or four hundred tons of roker 
every day into the metropolis through Shadwell market they will be 
conferring a benefit upon the poor of which it would be impossible to 
overstate the magnitude. Roker—by which all fish of the vay fam- 
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ily, excepting skate, are meant—is a favorite food of the working 
classes, to whom it could be supplied retail at three pence or less per 
pound. There are medical men, among whom Sir Henry Thompson and 
Dr. Priestley are, we believe, included, who hold that for delicate di- 
gestions nothing is so healthy and invigorating as a diet consisting 
almost éxclusively of fish. But it is not in the interests of the rich 
that the enterprise was conceived which is about to give us a fish mar- 
ket with all the merits and none of the defects for which Billingsgate 
has long been noted. How can the value of a constant supply of fresh 
fish, obtainable at about one-fourth or one-fifth of the price exacted 
from him for fresh meat, be estimated and appraised by the working- 
man? The question is more than ever significant when it is borne in 
mind that there are many syns presaging a considerable rise in the 
price of beef, and still more of mutton, before the end of next year. 
According to the ‘ Balance Sheet of the World,” compiled by Mr. Mich- 
ael G. Mulhall, F. 8. S., Europe consumes annually 853,000 tons of meat 
beyond what she produces. From whence is England to derive her 
supplies of this precious commodity, which she produces at the rate of 
1,205,000 tons and consumes at the rate of 1,800,000 tons per annum ? 
To make up our yearly deficit, amounting to about 600,000 tons, the 
United States have, until lately, been the most liberal of our many con- 
tributors. But beef is at this moment as dear in New York as in Lon- 
don, and the power of the United States to supply England with meat 
is obviously declining. The rapid growth of the American population 
is enough to explain that, in a country already numbering about 
55,000,000 inhabitants, 32,000,000 sheep and 13,000,000 bullocks are not 
much in excess of that country’s own wants. 

Doubtless we shall receive large consignments of frozen mutton from 
the Australian colonies; but years upon years will have to expire be- 
fore the contributions from that source, added to others from Brazils, 
the Argentine Confederation, the River Plate, and possibly from Rus- 
sia, will begin to make themselves sensibly felt in this country. The 
greatest perplexity, in short, with which statesmen can be threatened— 
a deficiency in one of the most essential staples of the nation’s food— 
seems to be impending over Great Britain and ireland. How is it to 
be met ? 

Luean tells us in one of the finest passages of his Pharsalia, that 
Ceesar, upon returning to Rome, dismissed all thoughts of war from his 
breast, and addressed himself to the task of providing ample supplies 
of food for the fickle populace, conscious that it is famine alone which 
lashes cities into revolt, and that a “starving people knows no fear.” 
Far be it from us to suggest that England is threatened, ever so re- 
motely, with famine. But that beef and mutton are likely to rise in 
price is the undoubted opinion of our most competent authorities, and 
in the face of a serious deficiency in meat we can conceive nothing 
more useful or more welcome than a large and sustained addition to 
the fish supply of London. 
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1X.—THE EXTENT OF THE USE OF FISH GUANO AS A FERTILIZER, 


By CuHas. W. SMILEY. 


In the fall of 1879 the inquiry, ‘‘Is fish guano in any of its forms 
used by your farmers?” was addressed to every postmaster in the 
United States. From 30,022 returns, the following facts have been 
ascertained: 

I. Fish guano is not used in any of the following twenty-one States 
and Territories: Alaska, 1; Arizona, 34; Arkansas, 435; Colorado, 161; 
Dakota, 184; Idaho, 45; Dlinois, 1,154; Indiana, 792; Indian Terri- 
tory, 46; Iowa, 836; Kansas, 749; Minnesota, 515; Missouri, 835; 
Montana, 64; Nebraska, 373; Nevada, 62; New Mexico, 54; Oregon, 
211; Texas, 752; Utah, 113; and Wyoming, 46. The numbers given 
with each political division denote the number of negative replies re- 
ceived to the question, the total being 7,462, and covering every county 
in the divisions named. 

Il. In the following ten States and Territories there are indications of 
a very slight use of fish guano. In some cases the reporters may not 
have carefully distinguished between fish guano and other kinds, while 
others have evidently spoken of unmanufactured refuse of the fish- 
eries. All reports that are believed to point to the use of ash in any 
form as a fertilizer are here quoted: 

1. CALIFORNIA.—‘ Shrimp shucks from San Francisco are used by 
Chinese gardeners to a considerable extent:” Grass Valley, Nevada 
County. ‘Tosome extent in vegetable and strawberry culture:” Santa 
Clara, Santa Clara County. 

The following statement by A. W. Saxe, M. D., of Santa Clara, is 
of interest: ‘I know of no one in this vicinity using fish as a fertilizer, 
except Judge D. C. Thomas, who was induced to try it bs Mr. A. Bar- 
stow, of San Francisco. The material is mostly dried shrimps and 
waste of codfish and salmon. On strawberry land he uses from 300 to 
400 pounds per acre. It pays well in the increased yield and finer 
quality of fruit. In 1879 he used ten tons on his extensive strawberry 
plantation, and would have used more if he could have gotten it. He 
sows it broadcast on the land after the first plowing and cultivates it into 
the soil. It stimulates vegetation wonderfully. It is gathered by the 
Chinese fishermen at or near Point Arena, in Mendocino County, put 
up in bales after being sun-dried and shipped to China, probably to be 
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used as a fertilizer but possibly as food, as there is nothing of organic 
nature the Chinaman will not eat. These bales weigh from 300 to 400 
pounds each. The farmers in the vicinity of Point Arena have used it 
to some extent on wheat lands, and report it as increasing the crop from 
30 to 50 per cent. At one time they used all they could get at the 
original price demanded by the Chinese; but the latter soon raised the 
price from $8 to $12 per ton, and it has not since been in as general 
use there as formerly.” 

‘‘ Nearly all farmers in the valley use it, obtaining it from Sacramento 
and San Francisco”: Etna Mills, Siskiyou County. The foregoing con- 
stitute the affirmative reports. There are 486 negative reports on file 
from this State. 

2. Kenrucky.—“‘A very little used, which is obtained at our county 
seat, being brought from New York, Cincinnati, and Louisville”: Wade’s 
Mill, Clark County. “A little for experiment”: Frankfort, Franklin 
County. “Very little is used, being obtained from Baltimore, Md., and 
Savannah, Ga.”: Pulaski, Somerset County. There are 594 negative 
reports from this State. 

3. LourstANA.—‘‘Three hundred tons, obtained from Charleston, 
S. C., were used in 1880, principally by the Ames plantation”: Gretna, 
Jefferson County. There are 205 negative reports from Louisiana. 

4. MicHican.—“‘ What we use we manufacture ourselves, but are , 
ignorant of the true way of doing it”: Skanee, Baraga County. “A 
small amount, obtained at Grand Rapids and Jackson, is used, and by 
15 or 20 men”: Morgan, Bay County. ‘Fishermen use fish guano on 
their gardens somewhat; none bought or sold here”: Mackinaw City, 
Cheboygan County. ‘‘Winegar, Miller & Co. use it on their farm at 
Martin’s Island, Delta County”: Escanaba, Delta County. ‘Only when 
fish are found dead on the lake shore, as is sometimes the case”: Bear 
Lake, Manistee County. ‘ What little is used here is bought by our 
farmers at Grand Rapids, 16 miles distant”: South Blendon, Ottawa 
County. The number of negative reports from this State is 819. 

5. Misstsstpp1.— The fish is used as a fertilizer”: Bay Saint Louis, 
Hancock County. “Salt water sardines are used for guano and are 
very plentiful”: Scranton, Jackson County. There are 332 negative 
reports from this State. 

6. Onto.—‘‘ Not in any quantity; $150 per year is about the limit”: 
Powhatan Point, Belmont County. ‘They use fish for fertilizer on 
the lake shore”: Dover, Cuyahoga County. ‘‘Offal from fish house and 
worthless fish are used on the fields”: Vermillion, Erie County.. “ Fer- 
tilizers are used quite extensively, fish guano forming a part”: Barlow, 
Washington County. ‘ Yes”: Toledo, Lucas County. The number of 
negative answers from Ohio is 1,228. 

7. TENNESSEE.—“It is”: Asbury, Knox County. “ Yes, it is being 
used of late by quite a number of farmers. I suppose that at least 500 
farmers, averaging to use 800 pounds each, and living in this vicinity, 
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employed it in the year 1880”: Cash Point, Lincoln County. ‘In ex- 
ceptional cases ; it has not been introduced extensively”: Muddy Creek, 
Loudon County. “It is; farmers buy it at Knoxville,” Unitia, Loudon 
County. ‘Yes; four farmers used 80 tons in 1880; they bought it at 
Knoxville”: Wave Hill, Union County. ‘Yes; about twenty-five men 
used 500 pounds in 1880; it was obtained at Richmond, Va.”: Fain’s, 
Washington County. There are 589 negative reports from Tennessee. 

8. WASHINGTON.—“ It is by those living near the sound”: Kamilche, 
Mason County. ‘“Carecasses of dogfish and the refuse of herring fish- 
eries are used by gardeners on Fillalgo Island”: Artondale, Pierce 
County. ‘Yes; alittle”: Sumner, Pierce County. ‘In some eases”: 
Lowell, Snohomish County. ‘In some cases; as a rule, our farmers 
have not utilized fish guano”: Olympia, Thurston County. ‘In limited 
quantities; from Cypress Island fisheries”: Anacortes, Whatcom 
County. ‘There has been little fish scrap used by a few with good 
results”: Fidalgo, Whatcom County. ‘It is”: Semiahmoo, Whatcom 
County. There have 121 negative reports been received from Wash- 
ington. 

9. WEST VIRGINIA.—“A little from Delaware”: Capon Bridge, Hamp- 
shire County. ‘About two tons were used in 1880, being obtained from 
Winchester, Va.”: Dillon’s Run, Hampshire County. ‘About one- 
fourth of all guano used here is fish guano; nearly all farmers use some 
kind of guano; it is obtained from Winchester, Va.”: Hanging Rock, 
Hampshire County. At Mutton Run and other places in Hampshire 
County there is also evidence of the use of fish guano. ‘“ Fish guano is 
but little used here, though I have seen it occasionally in the market:” 
Kendalia, Kanawha County. ‘In 1880 six farmers used about five 
sacks each of fish guano obtained in Baltimore”: Racoon, Preston 
County. There are also affirmative answers from Crump’s Bottom, 
Summers County, and from Kanawha Station, Wood County. There 
are 381 negative reports from all parts of the State. 

10. Wisconsin.—“ There has been considerable fish guano used in 
this county; it is a valuable fertilizer in Bailey’s Harbor, Gibraltar, 
Jacksonport, and Sturgeon Bay; they have used the culled fish with 
great success for several years past, but in 1880 the fishermen found 
market for most all kinds of fish:” Ellison Bay, Door County. ‘ Yes:” 
Naugart, Marathon County. ‘The offal of the fisheries is utilized to 
some extent by the farmers near by”: Menekaunee, Marinette County. 
Seven hundred and forty-two negative reports are on file from this 
State. 

Ill. In seventeen States a somewhat extensive use of fish guano is 
reported. Assuming that the percentage of Territory corresponds with 
the percentage of affirmative and of negative replies to the question, 
the use of fish guano would extend over— 


1. 18 per cent. of the territory of Pennsylvania. ° 
2. 24 per cent. of the territory of New York. 
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. 30 per cent. 
. 32 per cent. 
. 33 per cent. 
. 36 per cent. 
. 45 per cent. 
46 per cent. 
. 46 per cent. 
. 48 per cent. 
. 50 per cent. 
. 51 per cent. 
. 58 per cent. 
. 60 per cent. 
. 69 per cent. 
. 79 per cent. 
. 86 per cent. 


of the territory of New Hampshire. 
of the territory of North Carolina. 
of the territory of Vermont. 

of the territory of Alabama. 

of the territory of Virginia. 

of the territory of Maine. 

of the territory of Georgia. 

of the territory of South Carolina. 
of the territory of Maryland. 

of the territory of Florida. 

of the territory of New Jersey. 

of the territory of Massachusetts. 
of the territory of Delaware. 

of the territory of Connecticut. 

of the territory of Rhode Island. 


[4] 


Taking up each of these States by the nine sections into which they 
have been divided by the Post-Office Department, and specifying the © 
number of counties in which this fertilizer is used, the percentage of 
territory on which it is reported would be exhibited by the following 
tables: 


1.—PENNSYLVANIA. 


Fish guano is used in 58 of its 67 counties and on 18 per cent. of its 
territory : 


NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES. 


Per cent. 

In 4 ofthe > norbhwestern counties!: 322-22 -.2 25... 2 oe eee 13 
an the’ S Western GountIeSs... 2-24.48 sos let. ck. scot kan tote cee eee 9 
in=the:6 southwestern COUNTIES ~.. 25 ==> soseod eee oe cae cone eee eee 8 
10 

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 

Per cent. 

in} of the 7 northern: counties 2 2s... 222. biies ~<a oe i ew eee 11 
in} 9iof the 6:central counties. teen toes ease oe oe Senior eee 12 
in?}>:of theisix: southern COountics...2-. -sa--.= secs oe oa wae eee eee eee 92 
15 

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 

Per cent. 

In thes northeastern: counties 2.220.522 c- oeswsle ae eee eboetio es aaeee eee 8 
In 7 of the 8 eastern counties............ .<- 2 S = 16 
Intthe 8 southeastern counties... < 22s <Soses ce sceisactele tele Seema eee 40 
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2.—NEW YORK. 


Fish guano is used in all the counties of the State except Lewis and 
Warren, and on 24 per cent. of its territory: 


WESTERN AND SOUTHWESTERN COUNTIES.! 


Per cent. 

ine Okwesterns COUNUCS a= nc = sao ciAs Lae eee ee ee cin ae = malawi tee noes 25 
FOTO UU MWeSbern COUNDES ae. oa. cterioee aie seinen oe ere nce clocaetecseee 13 
19 

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 

Per cent. 

ines of ther northern: counties =<... 2 <5 coc, ce orcs eeee wars cee men oseees 15 
Hi ORCEMUT Aa KCOUMPIOS Pr a4 sic ok. sorrento crepe ates e ee a o ne eee 17 
Hinw4gsouGhernkCOUNtlesh sso. ste. as en Se ee eee alae ee eaten oes oe ee aS 
15 

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 

Per cent. 

inestvormuher northeastern’ cOuUNtICS 222... s2s0 225.02 soso cee eee seewsececee 09 
ne SrGASberMmaGOUN DIES pos teria s Se tne m5 ws ciarstae caeee ei eis ee eats oe aererenia ees 23 
linet SreoutheasternrCOUunties+ 4 <)<, a4 wa ase ee qatesiee is ce ias cae ehonis Soe 4 
24 


3.—NEW HAMPSHIRE. 


Fish guano is used in all the counties of this State, and on 30 per 
cent. of its territory: 
SOUTHWESTERN COUNTIES.* 


Per cent. 
Ins SPSOTIUMWiCSLCTNECOUNULOS)-- = es ese wis to ee e.0 eek cmos eine ndon oe oerceeeee OU 
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 

Per cent. 
TiN OTUNeRNnC OUMbYcerrere ccc c clase cee = Serine clef cise Sino: sein Bisio acieers st a 30 
Ningorcenbraly COUNIOS 25262 52~ 2 26 cae sa Ud BOER eS Pee apes Shas fooc 31 
APC PSOULNOLMICOUNLIOS mses aciias was oo ca stein o alsin ee eos Wanstcise Aeoiem ooee se 28 
29 

SOUTHEASTERN COUNTIES.* 
y 2 Per cent. 
Ins esOubneasternvCounbiesee ccc am cise coe oe ee eeeie be cicisiciccls semheieeeeeee 35 


4.—NORTH CAROLINA. 


Fish guano is used in 75 of the 94 counties of this State, and on 32 
per cent. of its territory: 


NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES. 


Per cent. 

Imesrot the omortiwesterm COUNTIGS= .-cea aces cesta cee e ces. Sec cece eee 10 
imesiotahhexnt2ewesterm: COUMPIES: <2. sicker sre Sosy screcisenie meres aclocicicieiiceme sere 19 
Imesioh then 6:southwestern: COUNntICS/-c2-+csS. see sens cco sc eseecee ices 18 
: 116s 


1 There are no northwestern counties. 
2 There are no northwestern nor western counties. 
3 There are no northeastern nor eastern counties. 
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NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 


Per cent. 

IMuhe Le mMorpnerniCOMMbleS cheese chee ae cee coe Seune ree oo 
Ints ofthe t4ceutralcounbties, 2. c.242 oneness cee eos che ne eee eee 38 
In the 7 southern counties......--..-.- SRS E os Dir. ee Al 
aye 


NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 


Per cent. 


inl of thei? northeastern? countiess.+ ose ce ae Sec eee St, cee 60 
imviOvot the 12 easter counties senate ee eso kien sca. toon eee eee 45 
in? of the 3 southeastern counties s-- 2 2s) ei ee eee 21 

ho eae 


5.—VERMONT. 


Fish guano is used in all the counties of this State, and on 33 per 
cent. of its territory: . 


NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES. 


Per cent. 
Imvevofeuhe so morthwestern! counties. .— sees eooe see oon =e 17 
Nintve)swiesbern COUNTICS = 22. -c.2 ase seek ec es See ees aaee oe eer 14 
Inplesombb western County. 2222 - eens ese eee a= ee ere 28 
19 

NORTHERN AND CENTRAL COUNTIES.? 
, Per cent. 
MeO NOTEMern COUMbLES seer oss se ee eR te ay Se ore ie 40 
imi centralecOuMbyn Suz pee eee sas sae emi A ats wlet a) aya el cieee ee 33 
36 


NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 


Per cent. 


ine? northeastermic ounibles ass so eels eae eee etl eh or 38 
EnoveasternnGOuUn ties ssc ohn = sees ecw ee oe bocce ta Lae ee et ee 
Lire ssouuleashern COUDbY= sac. sae os te ee ine eee a eee rs) 
45 

6.—ALABAMA. 


Fish guano is used in 55 of the 66 counties of this State, and on 36 
per cent. of its terrifory: 


NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES. 
Per cent. 
In 4 of the 9 northwestern counties ...-...-..- Fe Ha oe ui. ey ee 16 
in the 5 western. COURDIES co. sss6 coo onene ase sce ss oe aes eee eee 29 
in’ of the 7 southwestern COUMUIES =< Shanes bo ccleee «oo tas ons Soe ee 


NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 


nether morthem- Counties sito eae. cee crccloeie fees oie ee ee 47 
Invomnbe:o central COULTICS ..- (eoneleonc eaclicas ae sees oe a Se eee eee 38 
lne7 on ches southern Counties: 3. ce oco0 Bho eee eee coe e ere eee 97 

BY 


4There are no southern counties. 
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NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 


Per cent. 

Inthe NOLCMEASLeLH(COUNLLES)=.25- 46 se cae eee erie ee aloes eechscine selocincinsces 32 
im the: 7 eastern counties ..2..0..0..joncccns = cE RIE OE ee Aare ee Z(t 
Inemortethiers southeastern COUNTICS 25_~ soca cnee © see cans seem cane + oa eee 
51 


7.— VIRGINIA. 


Fish guano is used in 84 of the 99 counties of this State, and on 45 
per cent. of its territory: 


WESTERN AND SOUTHWESTERN COUNTIES.° 


Per cent. 

AMHroOt thed WieS6OLM COUNMTICS: 5c. 2. -5,2 oo sicln abe slo eeeicuteis Ca emieietarete a eioker= 26 
ImeSiotthel7 southwestern counties a... 22 0.2226cnecee~ we leew = clecrmie stele 9 
17 

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 

Per cent. 

neiatotiunewdo Northern counties --</-2.2.-.. .<..csece eee cocldncemeleoe nee se 42 
Imp srotthe cOicentralicounties 2.3. ci es acces sas e ok ee eee scenes 45 
mH Ovo SOULNELMMCOUNUICS ._ ao 95 cine see cinc sees Necks le cecee wine ome sicts 49 
45 

EASTERN AND SOUTHEASTERN COUNTIES.® 

Per cent. 

Inmlorithesdl DeashermicOUNbGs oo. -.scccselbec oe cn ciew cv eeiee eecivisin cee seer 88 
HinutiersisOlbMeAsvernucOUMblOSh: ase Acie. nics siecle sratetore oie ante eeveles miietatatate 67 
77 


8.—MAINE. 


Fish guano is used in every county of Maine, and on 46 per cent. of 
its territory. In some parts of this State lobster shells are used as a 
fertilizer: 


WESTERN AND SOUTHWESTERN COUNTIES.’ 


Fer cent. 

TRIES TOPIN Sse ce eeiay dace meie ns Soa) cote Scien aerste a oe alors cisne saci oa etetorae 26 
GeO Wwestermeee sen sss ee st sco ss ils aes Hee NS Ga ern te ahs ee ean es 49 
37 

CENTRAL AND SOUTHERN COUNTIES.® 

Per cent 

NP CONG Lal COUMLLES uae see ecm 5 Soho Se Svc rate ech obi aero a Sere etarerd 25 
Angas south ern;COUNTIES > 2. Sisc.c< ahncs eco ses dettes sce Seki ee oe meaner 64 
44 

NORTHEASTERN AND EASTERN.? 

Per cent. 

ingignorivheastern county: eee oe sere ae sen eeele Se see eee einen ane 3 
Inmieastern COUNTY a <.255 <2 css as twee ea onalsiss waceselnec's ce Sadoed 76 
39 


5There are no northwestern counties. 
5There are no northeastern counties. 
7There are no northwestern counties. 
8There are no northern counties. 

9There are no southeastern counties. 
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9.—GEORGIA. 


_ Fish guano is used in 99 of the 137 counties of Georgia, and on 46 
per cent. of its territory: 


NORTHWESTERN, WESTERN, AND SOUTHWESTERN. 


Per cent. 

In 11 of the 12 northwestern counties...-....... Col ete er 45 
In-17 of the: 21 western Counties 2285-22-22. 25255. itese ee 54 
In vot the 16 southwester Coumbies.2-3-- 44. 225.22. - 20. oe eee 48 
49 

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 

Per cent. 

Mma of the 19 northern counties 2222 sso. - +2 = a eee 40 
Mntilsor the: 2a centralvcounties 22 meee eee ses oe cee cee eee 55 
Incsiof the lS southern Counties’... cee see oiaeee ee tec ss eee : 7 
44 

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 

Per cent. 

Ini 7otthe lO wortheasternm Counbies.-- o.oo se See eee eee 39 
In7of thei eastern! COuntICS 2522s oS ee eee eee 43 
InvlOvot the 12*southeastern counties 22-2 392220 2. ee oe eo eee eee 45 
42 


10.—SouUTH CAROLINA. 


Fish guano is used in all the counties of this State except Chester- 
field and Georgetown Counties, and on 48 per cent. of its territory: 


NORTHWESTERN AND WESTERN COUNTIES. !2 


Per cent. 
IniG:northwestern: counties:-= <6 4. a2: cjccen ces Ss oe eae Bee eee 53 
invA Wieser, COUMbICS Hs. a-) 2ets ee cen samen ne ose elo ee 52 
52 

NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 
Per cent. 
IniGmortbhermicountlesu....42 oose cere reece ses ase leche eee 47 
In’5.centralicoumtiles' soc. te oc.c.n oss ee neocon dacsot -oncce eee ee eee 43 
m4" southern counties) %s2= 62-5 s2eceseces seen conte lee 38 
: 42 

NORTHEASTERN AND EASTERN COUNTIES. !! 

Per cent. 
Imn,5 northeastern-counties. -.-- 20... so. ceed. oe. eee eee 44 
In, Sieastern counties... — och. Soon beacasee cece wa se SSR eee See 45 
44 


11.— MARYLAND. 


Fish guano is used in all the counties of this State except Alleghany 
County, and on 50 per cent. of its territory: 


NORTHWESTERN COUNTIES. ? 
Per cent. 


m4 northwestern counties =. 2 cct ps5 8 oc ow et Be sete eee eae eee 


10 There are no southwestern counties. 
4 There are no southeastern counties. * 
122 There are no western nor southwestern counties. 
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NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 


Per cent. 
Niro OLEMennrCOUliesta 2+ Sick.) cea eevee reek ne, ce OS ol Seas Soe 43 
rip reenipna eCOuUmMeS tas o. 2 Salas Siecle eels eee SD Boe sp aoe ageoimek ace 39 
HiTmOrS OU NC EUMCOMMbLCS) = -h:5 20s 22a), Sa eee MES, © Re Bolt aitcisig tcc aroaro 71 
ol 
NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 

Per cent. 

APO MTOR MeASten ty COUNGTICS ~-):, 2.2. Goo seh clare eee Oe oe eee ais, © aicia sine Mieiepe 52 
MUTATE ASLOLIC OUNMLES eet. nell See eo oc ee ne See ee tee oe ooo 52 
las couuheasternicoumbles. os osc... 5 cont aces ee ene 2 ow oasis cic ces Se cere 93 
65 


1¥.—FLORIDA. 


Fish guano is used in all but 11 of the 39 counties of this State, and 
51 per cent. of its territory: 


NORTHWESTERN COUNTIES. !? 


Per cent. 

Inevaomiire LOmoxrthwestern counties..2 520 os2e5 25 eels aon ee eee eee STAG 
NORTHERN, CENTRAL, AND SOUTHWESTERN COUNTIES. 

Per cent. 

ie eotmone Le northern COUNTIES 5-42-25 osecoe Sea caak Semen celoc ce sees SuSE 31 


Inport the 7acentral counties: 224-2 ese. cos detail sos wess cee 60 
In 1 of the 2 southwestern counties 


NORTHEASTERN AND EASTERN COUNTIES. !4 


In 5 northeastern counties 
In 2 eastern counties : 76 


13.—NEW JERSEY. 


Fish guano is used in all the counties of this State, and on 58 per 
cent. of its territory: 


NORTHWESTERN AND SOUTHWESTERN COUNTIES.?® 


Per cent. 
In 2 northwestern counties ..-..---+. ------ 22 --------- +--+ 2+ -- 2222-225 32 
TMATROUbM WESTER COUMDICN soon cine orice cle nei soieie cis sercist ew aininleiae aise erieee 84 
58 
NORTHERN, CENTRAL, AND SOUTHERN COUNTIES. 

Per cent. 
In ShnNOr therm cCOUMLIOS Ten) «aye santo eicls eters. aeyttes epee eke cee bees cerscee 24 

MTNUGACEN URAL COUMLUES x. coet cee mevectel nes tee temic s none see eet ese aaciee ome 7 
In couthermicounties: 222s 2sheSa0cscoeee acs teoee PEC SADE Ses 100 
66 

NORTHEASTERN COUNTIES. !6 

Per cent. 

aA nortbheasbern COUNTICS. <2) jst sees nies Sep bee seus caiae cane 31 


13 There are no western nor southwestern counties. 
14 There aro no southeastern counties. 

15 There are no western counties. 

16 There are no eastern nor southeastern counties, 
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14.—MASSACHUSETTS. 


Fish guano is used in all the counties of this State, and on 60 per 
cent. of its territory: 


NORTHWESTERN, WESTERN, AND SOUTHWESTERN COUNTIES. 


Per cent. 
immanorvhwestern coultyi]- soo] eeeeeee sass e oe) 73 
in 2 western COUMLES I=. ot cece te eee eels er eel =) er oa eee 48 
Ind. southwestern coulby 222. -s2 sees aaie eo) = aA 80 
67 
CENTRAL COUNTY. !7 

Per cont. 
niseemipral Count ye ste Cne} a nee e CR etre Sai . elec eee 38 

NORTHEASTERN, EASTERN, AND SOUTHEASTERN COUNTIES. 
; Per cent. 
Inbinortheasternycomntyies: see ee see eae ele a on 69 
Inesieastern:. COUNTIES 222 ene ce tees aoe emcees caeeies oe e ee eee 55 
Mu Vsoubheasterm COUMbIES ss acet-ane ce cic sels a atest e eee a e 74 
66 


15.—DELAWARE. 


Fish guano is used in all of the counties of Delaware, and on 69 per 
cent. of its territory: 


NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.}§ 


Per cent. 

nel enorpherm COU ye soccer lee es wiayenei= slate otal ae inal ee 56 
Tha Terenine i lOounehiy? e535 aces eee Hoos oon cobedccoscsr costs aseboaccctostecc vi 
Inwlisoubhernycommuys seca ssc rele serene miei oreo eis re te ee 75 
69 


16.—CONNECTICUT. 


Fish guano is used in all the counties of Connecticut, and on 79 per 
eent. of its territory: 


NORTHWESTERN AND SOUTHWESTERN COUNTIES." 


Per cent. 
Im dimorth western COUNMLY seas - cee oere ae selec sal lo ele eee 56 
in Wisouthwestern county, 2-4 sssee 4 o-oo ee Sao ee eee eee 66 
61 

NORTHERN AND SOUTHERN COUNTIES.”° 
Per cent. 
Ime morthern counbies’ 22.5 iso Soca Sete we. 6 Saeko Seiclee on eae eee 88 
In 2isouthern: counties®:; 42/3... ec esigacd we ois Seetie sine Rie cie eee ete 100 


17 There are no northern nor southern counties. 
isThere are no northwestern, western, southwestern, northeastern, eastern, nor 
southeastern counties. 
19There are no western counties. 
20There are no central counties. 


‘ 
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NORTHEASTERN AND SOUTHEASTERN COUNTIES.*! 


Per cent. 
enumeruneterd COUNTY... otal eeoel se i eb e BB 
PRBIMOHLHCESIBEN COUNLY: 2.0). 260s, sash eee eee. Ske eels 2 A gg 

73 


17.—RHODE ISLAND. 


Fish guano is used in all the counties of Rhode Island, and on 86 
per cent. of its territory: 


NORTHERN, CENTRAL, AND SOUTHERN COUNTIES.%? 


Per cent. 

PEMECOUMNETH COUMOY <2 so 0- oc 2/o csi wk fase te ee ee at ke, BR 
MBER ER IDT COME LY) apa ate ain = apnic,< oe: mh nie ns Se cea eR ee eo Ne BER 
Be Menuthernwcountyes 2 562 2))1 50-26 ol6 poccae mee ese ee 92 
82 

EASTERN AND SOUTHEASTERN COUNTIES. 

Per cent. 

ERM OBSLEFHA COURNGY: - 5000.60 6 tees 'ocau scias asa semaeox Sock ecssaeete HERO 
Tasso Neantern: COUNTY. s's= am, < 012 2 as nc)caoa- 12 cocci ace tesa den seeker OD 
100 


For the purpose of exhibiting in full the data from which the fore- 
going percentages were derived, tables will now be given showing the 
exact number of affirmative and of negative answers received from each 
county in the seventeen States under consideration and arranged by 


sections: 
1. PENNSYLVANIA. 


ray 

g 3 Number of replies. 

ae Counties. 

© & 

a z Yes. | No. Total. 


CENTRAL COUNTIES (16). 


ANIwnny-s 


21'There are no eastern counties. 


~ There are no northwestern, western, nor southwestern counties. 
*8'There are no northeastern counties, 


SMis. 110 43 
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1. PENNSYLVANIA—Continued. 


8 | Number of replies. 
ag 
28 Counties. 
q ° my Yes. No. Total. 
°o 
NORTHEASTERN COUNTIES (3). 
GG) ti Susquehamma) <2. sos scscccoscs-cecweseceecscuawasce 42 
BIN EWiayne--- 25) e cease oe Noeeceaecsehaee 27 
Son WYOMING 2s cc cunen Moscee eae ede ene 19 
88 
EASTERN COUNTIES (8). 
Carbon! 2. oes at cc sone tacwecamstas tecomecne 12 
Hacknwanns sos eosewcue co aacseswssece wees 6 23 29 
epic he eer erescveccen am co ccis cena teen es cove nese cosee asec 3 32 35 
WUZEING Hose co cosy sen eds sabe eee neo ena eee eae nas ootensce q 38° 45 
[IMEONTO@ so-so cannon Some ane seer e cede seen aur eee snes waeeear enon 3 11 14 
Worishampron ie osees soot aeseoneeeeee ee eae arenes a neiae Weide 3 23 
IPIKO lec caedn a clucateawe bade cas ecnbesmemens eee cae oemaes 3 7 10 
DPohuylkslloewe  cseeesee once seer cana ae BREN OC ROD RE BODE EEE! 7 36 
32 172 204 


POT RS Meee pian cena telee a cee ine desea one cisital cme eae wel ctadam a aise 10 39 49 
IBNGKS see eee cere aee en ec cont cana de ete aast ances nance Gathesisee 33 26 58 
CUTE ae ee see SB ee pone Ce POOL OnEE CSen EOC ar OCOORC EE MESreecbe 26 40 66 
Melaware:c2 tc. sc cocssue coctechusseameccsecuevens Wectcousnenen 12 8 20 
BH CABLOLR A+ os scickcecote ace cakencodetooses Fee en as bas ananes wea 16 52 68 
ODANON. dense se caececassetececocesee Uwe coosseabewee cdocewene 1 16 ah f 
Monte oOmenryere reset ace meee seer ocie ne pene ane dnc omanemecemas 29 15 44 
Phtladslphintco die sceos sek ae err a a 3 2 5 

130 197 327 


SOUTHERN COUNTIES (6). 


NORM Be sete oe atiewn ce aanwacuicicueenocericccicelanwaueas aavewets weer uf 12 13 
ROGTOL tea oe snisc oes ss wewavis sink sews ssaercis venen decree ence oocee 5 20 26 
Culmberlands2 sh ee sae esos Saas ceo vacaa ents cure Cee eee a st aes 2 23 25 
ren Klihs soe ton toast cemcasepasiwees owen abe eceeen eh deeome penenes 4 18 22 
WM GOW ssa ae coos nea a ocicte else otawee andseaeabenatcceusesrences|qcensamner 13 13 
MORK e aaa ae vance cesese chen neecumcdennciweemee daidecien Bete AOE 16 32 48 

34 118 152 


- Allegheny .-.-- Sambo sib SoguagGhSasodd cst otic cis amaSvocnEcSaasce 3 26 29 
Ma veteran cesses sees coaene oe wees wica dence ae coeecebaaa cece 2 24 26 
Greene.... 3 18 21 
Somerset. -- 1 24 25 
Wiiashin oon eccc ees ie eee cu decent aearn aeumeocece ees eocee eas 3 26 29 
‘Wrestmoreland sic. oS. b oe cc naus ocacane kemoecquscenuageceome aces 3 48 51 

15 166 181 
WESTHEN COUNTIES (8). 
AM SUPON See Saab iarie Soe ies ene aaes ence tase catecne scabs toe wees ae 3 32 

IDRERVOL seis atic oe melee ane Crew ae ean oe abcde cactewe tisoe tasectecher 2 21 
BUTOLe Ss ecst is Se ws ak Gace macen de anecouccuse okpebeb asset oesieseants 1 23 
OIRTIONS cacocskk cae soc ae edd senda Be saueiow eweuceeeeueubonvalees 2 38 
UM GIANG seo eS Sok cos tcc cna Ue ncns coe udan tesbeneweccsumeneeceas 4 30 
DEHOFEON Soe eon Sobek a wae bat cmoen ee Saclemoueeee eolteee Rey 1 17 
PUBS WITONCE. ce Sosse nce oe eae oe wee aa ee ena nee spbis waa tecae saat 1 vi 
IMGNGer). <= Ustiantice sotecewecceme Be ey te a eee Wanaeeacneeas 3 25 

16 183 

NORTHWESTERN COUNTIES (5). 

COTA WHOLE oe Sc acon s Saas Sab ae elasen sot ee ae pace oe ew enneatee 6 37 
TIS st eticcuiae soscewsicccusetaccanen cabsecndaesewueces ES i BER Oe 5 29 
IROTOSE Rees so cisate vakis jancmuacee Soe eee ean ea tawe bookie tomese al baacehnees 10 
MSNA LO coc ut i aac cabscucevoacsbomedeacesenaames Beetoce woeee 2 25 
IWISEROM ccclasicoduncsasccns ae eee ae se en uo SKS eee 3 23 

16 124 
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1. PENNSYLVANIA—Continued. 


Number of replies. 


4 3 : Counties. 
S ° No. Total. 
io) 


RECAPITULATION. 
POA MO OETA COUNWOR sa nen nn ass Ne cen sncincecc hb o<ccesmndoes aaeirecemiea'e 
BIeMIPNOTONOVMICOHUMGES = saeesacesccict~ << eevcusincicasicccouewnne A acbes 
THORP NOKENGASLOMN COUNUCE: -ccccce at sce cc clc cuswscescccuwencersueue al 
7s PHAStOrmMiCOUN UES) ssa asc tac n cases tccmascons ss cctececnaciewe 2 eee” 
CFoRDHOULNEASTOLMCOUNDICS) s---ccccs- cn - esac onccecewscmnmarccicene 
BOM SGULRELIM COMNUCE erase ns sec ack Siz cece ceviceccbediceaweeu seeonleue 
408 | Southwestern counties........-.-. ediownwlncnacuceeeancteboewuees 
DROMIMMOStOL COUNMCS= 2. cng cate sce ccs cser ons -bamensncon acladetisenicnes 
Doe NOKURWOStOXD COUNGION c iccniclousnenien ccs ccocsicn wcltaneautencie sic 


2. NEW YORK. 


CENTRAL COUNTIES (9). 
Be} |) ORE ETE Sec. ob5n 06. Soee RB ConS6e De Homos SE SNe SBeHEOSErCoocerpas 


~_ 


DO a) eG oe 


ONC. Bee cn On SBOE AE OSSD COC CORD ORE OR SI RerE AE eOp ope avemescewe 
WOMOCA ae oc chee cocecaeewesmoetesecee Peace sodas nvoonedacocwiee cae 


OM OEBON Sere ee see ei cinc Sawwias ice aap Sescicvicesencasesccetiocesas 
NGO WARS ceoete sae sion daecdan dace csccaicne cae eseonecne Seem aatione looms cers cele 


Montgomery 
PRGUBSGINOL se ste sen soceeomeececen aoe ncaieas aoe cblantcrcuce ea ce 
Sara tOe A eascasinws sacle es elenac een acne cosiceetesiecemesmece tas 
MOHENe CLA Yee sesceeee nee tecanaciewseet cavssciatee uteecomsucsue 
Schoharie. ......-..-. Seseise 5 dandoassssacus- mie adeimmiae ee eeicken sine 
WYiSShiN2tOR osc seesaserceose cies scuinlc Sosucaasccsicee recigde aatee ae 


SOUTHEASTERN COUNTIES (15). 


MGIBWALO Est stsccoa ce sb acscme wcckece ee sock cowamoanmaueeat 


Queens 
RECN MONG ee eo ace steele ach as cl duane sani cuceeeeeewas 8 


Bratina 
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2, NEW YORK—Continued. 


Number of replies. 


& 
20 
Bae F 
28 ‘ Counties. 
g 2 Total. 
per |e ER ee wd Oe Eo 
SOUTHERN COUNTIES (4) 
Lin 5355-82 ss soeehen ae eeec Ce Sac ies ate 28 
(CHemun po veese wane ee sneens oreeee= eee Sorbteecotekeseceneeccee: 19 
DOLE = < senna eaevansaccencounenssenessenscanauececsseunusveusenne 18 
TOMpEINg .2. 6c cen cca cnnc en cn cone ncenenes ccncennesensusccavece= 17 
82 


JAE boss (Recent Seo Ssaccao te cosets ee ses ence 32 
CRUDE TST) oe Fede cod Sondste Se Sees scence See eee esse 40 
OUTS TT a5 8 eo Sass 5 ie eee Ss Sesh eB See RE 33 
SUNT eds. 555 ss cesansosonacas o€ acs eo cone Ree SoHE 12 
SPAT NTE Gop asa ea oc ore SonSn nn cose CO Dee ceicc CE OSS SSE Seer SCE 45 

162 


Jit: GIS QHec HR aehe ibd eind pa cr Sea Ee eb Suen pape eebSSsboss- spceecs 8 40 
GENCROOE joe ce ac ceaateeet ones cectceees Conmaeececacemeemereroe 4 15 
LARTER I ce 5653660 a SSSI TOES ROR CSS LE SRLS neces 6 28 
WATT TS = AG a ACCES EE SOR EO SSS EC SOC O SEO SOC CREOLE BOS ee nes u 28 
IMD 3555 -Sesacisg BSL aco SHE SocE SoS mesos eceseos SHA cccanotas: 2 21 
URIS ETD) 2355 525560 osn OO SSS eo EOS Ree aaa ao a Sees 7 20 
Onipanb este soos eee ene emane ne see ace neoeemee deere smsmen tema seas 3 14 
WWE) 6 cbs se sone ca o55 FES Sc SLO = COS SS Ace aS Sees see 12 25 
MSGI ee Rane cee (pation casinos oan soe seteeeoeastes 5 25 
DWSLOR Soo dae ones Meccan ecesctenceuscceeccenes sentence nacasoae 5 16 
59 232 

RECAPITULATION. 
Cenirallcounued = -ccecer ae eraseeanepsneespebessactarss=se= see 47 280 
NOMNOrT COUMNGUON oe =eee men sn = seem semen ees sep eneneee SSqs5ese0 19 123 
INOELNGASLEL COUNUIOS 2.5. <-s sacs con ens enenesusecececaacesean es 7 79 
HAsGan COUNLOR Sees cesar ace ceetets scanesatesseeneeenssereaes 170 
Southeastern GOUNMOA) ccovce ceases cesccucunueescuccecasesccecsae 172 430 
SOMLNSINCOUNMES: --- dare rerp eae sc cconcsecesesaseoneaneesiccavas il 82 
294°} Southwestern, conntios \. 222.25. .sdccncnseceeeeccanseusecccusens 21 162 
45E a WOSLELD COUNLOR ccna dre cccurote dee ce mee coe eeea ate weesteceneed 59 232 
2, 930 875 1, 558 


NORTHERN COUNTIES (1). 
CO0A xa 5o5 cose womsedecssmanee pacssane Lodapesteceameesenesene Sane 
SOUTHEASTERN COUNTIES (2). 


ROCA PRAM ns. san encore ett aaaneeen anc aeeeenenanee Seaee 
SVR cy ET) i RAE) SS ee ea a Hay ss Fa CES a Ae eee ee oe 


51 | Hillsborough fd Ce ASE AARON REAP SRA ETC LTE aperdot 
683) Merrimack 2 hoc cn cccsancnccuaccaccs scavedanscenssusecuesaaecanan 
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3. NEW HAMPSHIRE—Continued. 


Number of replies. 


Counties. 


Offices inter- 
rogated. 


SOUTHWESTERN COUNTIES (2), 


PEI COErAlCONNGOGS > sacccs soc oe ress ees ces cccdunceiscosencasaenst=sane 
345 NOLtherN COUNTOS = s05<.-ccuen ccocssccesvences Jaosaccustecacceus 
91 | Southeastern counties ........-...-.-.--. eeecewussecueucee vesece 

109 | Southern counties ..-....-...- Mat ee cala sak eabecusceocancrmenesee 
81 | Southwestern counties ........-.-..-....... Seccaanecereereeees 


4, NORTH CAROLINA. 


CENTRAL COUNTIES (14). 


Ciatnaimtee en aesaansloenanein cae tea aa aeda=satan saw ocaweate mma 
Cumbenandecsecasecscscccesecsaeecesnccecone scncarems/aseenceet a cauescces 
Davidson -..--..----.----+ 2202+ --2-0e--eeeee Savoectucenacconcas 


a 


= 


ASCeac 


POUMA LOM se oreiea saan sambawaniswouue se acswe aoiia tan saa ne meedéc 
MOREL OMERY ence ssanesieeanenise=scosceeacusrscunenaascseseon= 
IMIGOE Otte ee sie c cic caece saeccocesscnacecnasecdncsececsscdsuaaes 


Sachoas 


nom DOIG 0083 


& DN ON WOH Wh eo 
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WAS WOllee een ot Cate aoe aaa nee oe oe sencesdccccek hee sccuesene 
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Northampton... 2-5. -5-ssscescce PRS RR epee gos ssae psec’ 
PARQUOLAM esac accel sac apios'a 5 cae = mai conte sesccesccsccecsedse 
FOU CUUIMANS Sem sein stants pcica connie mice ao re see : 
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4. NORTH CAROLINA—Continued. 


Number of replies. 


Offices inter- 
rogated 


ht ND he he CD 


MOnwonrwnwnw wre 


ro to COO RO 
8 Cro DONO OWED =“100 


SOUTHEASTERN COUNTIES (3). 


Now Hanover ...--.--------+--- - 2222+ seen ee cone ne esce rece ee eee Mee asasinss = 


4 9 

See E OO a Deen Se IOOSU COT JAC ID ADOC SeIG AO SORE CSE Bane So soaos il 12 
eeresncaniawcaaacamajnsaienane's=minnn|sinsleweemisnjaewasisei=s i 5 

§ 6 

3 8 

Dee Seale ais cincieslomem a'ake e\e<idaicie Senin weinininialy ='e\chinm onnie malas 9 13 
Sache Sponosos Ibn SSUoraoneoseas see ssaous —nedaciassoeeacdc 2 li 
64 


6 

6 

4 

9 

Eke deeds cbabcuhivGenhe ime «anew d Se(Jnvin scene cen nas saws 9 

BE RS Bae OS SURES eos nas) 055 Saou ann eocuosecs seibacsa ss 2 

Ry WOOd 2-22-28 nner ere acc n nce ce nneemenanannncescccncnesnasenfoenss-sses i) 
LEG Ge 6 SRS sas 555- Spa aosue asa oor sSancoceassocsce 7 
8 SB Oe BR BOSSE Sng EA ES SI SISO OSS SSO AEISADG) HESeso sca § 

Se ees conse Sheree ci eonn cient eealemaamna wera ase onesies 3 
ere ok ere eee eee ee ea en bee henrcnenaes ba atioa onemcer 6 

8 

Polke see eee ncn 5 
Rutherford .-. 10 
wWain....... : 


1 7 
1 8 

poBMee SS 2s dbus wep cewadamnubeaubidaeseicntn'ss i 5 
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4. NORTH CAROLINA—Continued. 
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5. VERMONT—Continued. 


Number of replies. 


Counties. 
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rogated. 
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6. ALABAMA—Continued. 


Number of replies. 


Counties. 


Offices inter- 
rogated. 


SOUTHERN COUNTIES (8). 
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7. VIRGINIA. 
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7. VIRGINIA—Continued. 


5 
d 
as 
ze Counties. 
ek 
° 
CENTRAL COUNTIES—Continned. 
TH hy COL Ce os CG Ue Se a Te yo eine eee 6 9 
Has Gamperlang ss. ses. a sat eee eee cee eneet ce seeeeeeneteseeneessaae ef 4 
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7. VIRGINIA—Continued. 


Number of replies. 


Counties. 
No. Total 
SOUTHERN COUNTIES (13). 
BINNS WANKos cess anoes cece ass ae scncevese sso conten SCORED 3 4 7 
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aie + ae Sasesceo Snacscceteesascsseereee Reesor in 4 7 
ORLY ool saceestecese a Ae SS OE roe Se A Aeris 

Lunenburgh ...-.-..-.. ROS RSH AOSD BOSS ORE Sconsansad Sb SeSScecaeE 5 4 9 
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ENO MR OW AY) ooze nels one cewicwemedsicetensse= =srcueeniananamsscren== I}: 4 5 
entra Ge eee eee bnae mecc ao atone cdecsmaccesnes seateceanee ees 1 q 8 
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8. MAINE—Continued. 


Number of replies. 


Counties. 


Offices inter- 
rogated. 


EASTERN COUNTIES (1). 


iS | 2 
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_ 
OorntwuKInor aD 


oOo 


CHIE 8) Se Coe SRCE EE Gt PBC BBIOOBECEOOES GOOnSe RoSSBcc aeome 


Oglethorpe. 
IRE MTED Chosen aseacd noon SOS CtR Ceo Sd Senna cen eoC en Roe SEES Pessodcans 


BULK Obese ca co ean cern ee cakes ceaen clecececlskewestannbenesescecss 


Jefferson 
McDuttie 


eee ee eer rr 


USE OF FISH GUANO AS A FERTILIZER. 685 


9. GEORGIA—Continned. 


Counties. 


NORTHERN COUNTIES (19). 
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9. GEORGIA—Continued. 
» 
= 3 Number of replies. 
g 3 Counties. 
So 
a a 
SOUTHERN COUNTIES—Continued. 
RAC OL UERUG ois oye cielo 3 (ecm eter wie ox hate aint eel atmlele initeietad aise eiw'el@ ares 
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DE VITA Dic Ai EE Ce SECT NOOTEC SOL Chom RED Se Cee ooe ener 
96 
3 
6 
2 
{i 
6 
4 | Early 
4) |) LGG) Sse ea RASC t a POcne oe LEC ADE ceLOUCLEcoree ceo rocod PAinoseses 3 
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MSc MAUOOLD c- 2 sas ccoscs sw osks cae nec vesnwnlcouennaeh cccecbeanewcune 3 2 5 
AG RCTRU CONS occ conc occ bows cooeocwuen cecuededeuebudeeeaeomeenaneue Si leeeecceeee 3 
al MAG ies tote cots ac ocean ou cdecedude owas ccayereer Dotee etn ee oe eee ees cascees 4 4 
Ty) TOL i Ve se sip eS ee A en ee ge AE a ee ee heen 2 7 
MANIKGordonie? sou oa cece calvony seca cans ccusutionasdeoboccceeneeseeebenes 5 8 
G4 Mitmnrdbetidssotsscmclcwcohen cane cue ascbontcrcecenensececncaneenes 2 3 
Bi AMON sel Setcecia comes wees ee at ae eee eer ace 3 5 
al ee OMpe tee en ee ee oc kone acoboncaendaaconeasecuuececncecee oe emma lM kl Man tere me Teees 2 
Lf.) Winker. ceo eu. Bas baa Raga aa 3 CEN Ss Oe JE eee 3 5 
Tae Wihitcheld = Joceaas ace Te de ae cre deca tulteen sane DS erenen atau 6 9 
126 33 60 
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9. GEORGLA—Continued. 


Number of replies. 


Counties. 


Offices inter- 
rogated. 


RECAPITULATION. 


SOATHEASLOEMICOUNUIOS) < oo .ncsaso ccs coms ccnecete secs neetaenseee 
SontheriwCOnnwmes eee cesses och wets cddane Lone oeciwemasteeee eee 
HOUth western COUNGGS:)52< sce ccaews cacccceccesaudeneeneases cass 
WRESLOLM CONNPICA ona cece sence cease ccticmlcs Seslcitoenmeeraens 
INO WOENLEMMCOUNUMOS fc inclcm ac ccace cece cet moncnecueenorsonceras 


40. SOUTH CAROLINA. 


CENTRAL COUNTIES (5). 
12 | Clarendon ..- “3 Me meSCoOSD Oss clocaicisseecie cue cee eee se etsee 
22 | Lexington --.. : 
oN OTANCOpUnP Ny ceases c= sem cmaccles aa = 
4) |) BGR S83 osabeosnesnonaceccosarnonSuntounee 
1H || SUED oan ao Re Soa spGematenos St eactoddbec concen scceborebonesiccc 
74 
—— 


1A PO hastenPee wane ceuscstetewacocbeesesbirccceanscicinevectteccedauws 
Ham Co TNel estan nse se seeciteiewan omen aberccciacatad ass seseccasive ar 

DABISGUSNAW ecmdaaiaosee Se ciisncanee nn seciacccaneesienese ele ate eee mie eat 
Pg IOAN OSS LOb seen eae see a oeles ca eelne aie cline Seis aaieese seco caccmmans 
im BUMIOM eee sett cincanete sansa seca neriaane tamecitsinas coceoacaence se 
aOR eee nome eee ae na ae a aiae eaem rons sicicicncismolsiademam pe dems 
97 


THe OMG a GG eS 0 AOE E ese 505 Ee Rn nUe SOS OCS SO OOS Ee- Or OSS eAsone Mebecceans 
Te || TUE aye Se bee 8s rece geen ane Gene Sas SoeO tee EEC Lor -AeriEcre 
Ae EL ONY Fe ee ae ca iniaiciciseeiaclnicieis eae us oma apisiacaisicecclncigdnacecasccie=s 
ie EON eee eieie tesa ee bleciesiesaiead wane ne ccnessccoaewacesuel asses 
8) OMarl borough: << soe oe oc ocass wwenecive-- cons -0vencssinesursccase= 
73 20 36 
ny . |_——————_——— 
EASTERN COUNTIES (3) 
TREY |) (CSAS p66 54s Seo nS She Gon DUR SEICUSE OCHO EL DIOSOCSSaesneCr S 5 10 
Ga GeORDOLOW Mia — so eb essen semis cmee we lesaw= ame ee=n sosoche cepa eee ssetes 2 2 
16 | Williamsburgh .......-2..-.--2---2.-------sercenanes edseaccecce 4 4 8 
41 9 il 20 
SOUTHERN COUNTIES (4). 
Ot PRAT CUE sees onicces se canmiond ane swa'sinecinieencatinice Sosbsisaoced 3 8 
12 | Beaufort... 1 4 
25 | Colleton -. 6 8 
TOA \\)E En PN Se A eae Sa Se see a geoe SC meoaesiosodce 4 3 
69 14 23 
2Yy || SAV Si is See SS ode Sade ear Se eacroneeesoedssctieas Soccctack 7 7 
2A NPALKGI cee ecljenacacssesace = Acros oc oscescdenedotice Abt netheeGse 5 5 
0) A) OG ES GG Coe Bn Ee ee eesccrence ABLES Bea ncine 9 9 
PAA GNOWDGIEY) osc enesansn asp cnnmmcnle< sans scant oboorcrodsosanesaaac 6 4 
103 27 25 


| 
| 
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10. SOUTH CAROLINA—Continued. 


Number of replies. 
Counties. 


NORTHWESTERN COUNTIES (6). 


LEGER BESS 6 ricer SSO8 See oc ap Soepaossnne CoreorS Hose ee ch eeeses 
SPartanbUre hn o- > scence cans econ ewan sessecesaue Jaeeoraae aaCAOnES 


AIAAA Ob 


RECAPITULATION. 


Centralicounties sue ne scree a. mecasiocncuacaseitamhioseasinitee xis as 
NOrtnEern \COUNTIOS ==. <ccceccse cts ceshcepetcabcesaausresccneecte 
INOrbhesstern COUNOS)2 2 cccs ten ceeeeeees sect ceseanasescicersacas= 
astern (COUNIOS - 2.2500 cosweecsee tesco weseeuctsecemecsecennenass 
Sonthern counties =: cc a.i-seemes oo aacpecce cae e se ea~ = aeeeerak cian 
NViGSLGEM COUNTIOS! 2h ee one een ese terse. cone mnceistem se cleniseieneme a 
NOTE WOEStern GOUNTION oc ooserenc tosses ceesssoacepwardemacancne 


MON GS OMOLY senmme soe ceca nadedasauicsansccs=enans\sansse andes (=\miae 
COG OOlPO Barc cease asa aa ame wane sae sae sates sae anelereiemnia = elie 


Dorchester 
Somerset 
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11. MARYLAND—Continued. 


ke: a Number of replies. 
—_ i 
ae Counties. 
oa 
P= S ’ Yes. Total. 
iS) 
NORTHWESTERN COUNTIES (4). 
HOD PAllemhaniy ceccecis-s-- css PER OSE CERT DODO LER DORSH Eco Cer eObdloocasaa sac 11 
DOM PEMECOIICK! cee acias acide as actvlccccccavsscecnseccecdsasdeossicosess 29 
TGR Garrebha as -peacien ck sss sveces extacs ccewsawceccceasecomucerese ce 6 
Sta MWASHINP LON isos cios cs cticc tse ccs docs onscssacccecsencuacceteenese 20 
125 19° 66 
ns RECAPITULATION, Sia 
(abela@entralicoun tics etek ac ose coe skocce ce ceerecn dou toe ene 58 
180 | Northern counties .........-..----.- pase mapeccsincmooaniceenaennws 87 
POM ASTCY TN COUMEMES se misesiscacewewa cecceedececcccecscoseescsonecscee 27 
4GR\PNOriH eastern COUNUOS!.<- s.ajeasco-cnccnciesctieccsacsnceseceuscccs 29 
NUM PSOUPNOASLELN COUNTIES). sctoocs seces= cc eccwisccweclncccccoassees 43 
GSrSGULNErN COUNTICS). 225+ osc cnwsecscicossaccceastiocscesccesteoese 34 
PZos PE NOLtMWweShern COUNTICS) ..66.2<s<cciccenacseas boss sw cacceeateceece 66 
683 172 172 344 
12. FLORIDA. 
CENTRAL COUNTIES (7). 
BRIBE OLNANC OSs ec icon ano meee wens ents oiseisidntrcmacesilebecwat scanna cane 4 2 6 
Se PES DOLOUP Neen esacae sense aa eeeaaceaaa= so seb enceceasere cases = 6 3 9 
af | IDE AY Shinac scecoopenBae SOSH cinco SeabSscRE neécodornnbecneanonsedc 2 2 4 
OR PNLATION tebnsoe ce wieaco 2 csisealse aweces ess sicaccsecce ceeccunescomes 3 6 9 
BPA |) CINE soir ae noob ddodenotos ac dend es aoe Hage aa He aT oD BHarenianHBoe 16 5 21 
BMP OMe ines Satie lcie.s Sala eicabinins scion so aaac a secnied s cneeceee ceblaceoer|ecessecece 1 1 
OR MSUINGER Mende sa ceccceises cect mae \ecase\-e nec ais cmc seliadocearancactea 4 4 8 
87 35 23 58 
ian NORTHERN COUNTIES (12). Pail 
iM PANACH Ana sace sacle staizt nts a cluelaicls sicloisls's v'nla'sicleioescaldcaccieics comes 8 3 11 
3 | Baker 1 1 2 
PETAL OLde mee ee ce cote oe aati foe safe atals nisin ia namin se oelete tielaisfe eric es 1 1 
10 | Columbia -.- 4 5 
7 | Hamilton ... 2 2 
6 | Jefferson.... 2 4 
fia GPL LY OLLG seam ac sincinesiseame acess clej'acsnsisesees/a cee seca = 4 4 
5 | Leon 2 3 
AS WNAGISON (352 Soto sane aatamioe ae cons Smawsdscces atasenedesoseadeactlecamsseces 2 2 
NOM SUWANNOG Gace poten Suicisselcclowe ac tincice cot dedenooseesat es eesisess ec 1 7 8 
MM MEAT ODY oe netesa nn dees create ncisosts. tan ears cslsccaneasocencsos 1 3 4 
MMV AWN sc scce ch cecastalecadetewstcccdesisemscoswoshieccecee cele ve tlsiniwcinecens 2 2 
92 15 33 48 
ay NORTHEASTERN COUNTIES (5). ean em 
MMOL ese ccie nena sas ceaiee tes ao ccniccisinatslels acee sa cmeiate a ansientea see 3 3 6 
TORY alteos to etc a sae ett e cere ci ulcjo wile azo totes aalaenebictiseiatebiats 6 2 8 
RIP NASSAU epee scone Sanceelcitas cet ecottiemese set cl ewe seater eames et 2 3 5 
a EAC EE AT eee ee ae wi dae nina ss aniatsineeiswiscie sl oaiimeceine ce Sanaa aac sete 13 4 17 
SR St ROOM Stet sa scec ee seers cctccincnece hone ccs clecetoocentaoasies 2 2 4 
60 26 14 40 
EASTERN COUNTIES (2). Peal 
6 | Brevard ...... BECISCD CASES OECD SCC BOOS COU EOC BOIS OHA GON ASadS= 3 3 6 
DT PVOMUIBIA Sa. caeesce ee mo ASSO SCOURS EONS NS DO COOSHS HOSES SCO BRACE OEESar 10 1 11 
23 13 4 17 
a SOUTHEASTERN COUNTIES (1). 
NPD AIG tianas ae aeemeacra ces suis cece AnpOrE aaa ate Sab suacakbon seacseulacaccsesadlcotcecaessscuceeioces 
——! ——_ — 


S. Mis. 110-44 
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12. FLORID A—Continued. 


s.; Number of replies. 
a5 
‘@ = Counties. 
5 
ge Yes No. | Total. 
j=) 
SOUTHERN COUNTIES (2). 
OMe Manatee == = 22 saceaeena renee senane cone eee eens nS aes fae aces eae 3 6 9 
Sale MORTOGL ce woe-snnrs ores nolteee eee AP Pao eee eee enon daca aceeses=|h > -ceameee 2 2 
12 3 8 11 
ie NORTHWESTERN COUNTIES (10). 
6 | Calhoun es crstceseactesheseaacseesetaceees Sdiss Sonsc asc sodosenonae 2 2 4 
(1) 4), TORR TOT 6 se ce sso seg oetacoskocte ace acncucntoneaooreeessos 2 5 7 
45 Rranklin= 2o3.-==.0% -2 Ss Silas Mona's eisiaemin ee sie Oe elem scents Cscablects 1 1 2 
SISGROSMEN sec dats cee ccee ee ee Some eeen eee ceeanceuemsces ensaweleees 4 2 6 
SU ELONINGR) Se weaieeteacmalc teste ans cates een ita ie mee ein oleic a ein a lalalsiciaic|s monies 1 1 
MEO C KSODN eat tare scan ain hae ce eeeR ener Sale emetic ateee oases ak imitans 2 1 3 
fl TEA GTN Soe A SHR Soma eeacm mer dem ODDS a Oe Bac ICMOUCES= Cac SerEICOoeoG Econadeisi: 3 3 
5 Santa Rosai ..222-.%5). 5-526 3 3 
GulP WiRltOM: S2ccece~2=ccc= 1 3 
7 | Washington .....-.... 2 3 
59 14 21 35 
Ae RECAPITULATION, 
Sih OOntraliCOuUniles saammsenes-aseL one tn assem woreseticiema ae ccamomias 
SE PN OLHORMICOUNMIMOS seeyacns aa ice ncie area ccc ecules se wemsem selene 
SOM eNontherstermicounviesices-c-- ec cens acc wal ce ama sePaaeaseeee 
23 | Eastern counties. --.... 
2 | Southeastern counties .-. 
L2a\"Southern counbies|s-c-msssso5sc-secsee>- se 
HPA eNorthwestern COUNMOS tees a orien coches ence erencccemsinbeata 
335 
13. NEW JERSEY. 
CENTRAL COUNTIES (6). 
eh |) Weqred bie oe seen c4 oonocd susooocecosoncoscosbesoncepoodasases 34 3 37 
ZUR PNTON CED Nee iach isciee crete a csise emisiclepinicinie ais ainis cniviciemmaiecaaic dem san ae! 9 4 13 
DORA GI ESOX ote hoomee cmreoot eats teresa os ceccseicowe Met eitlen sce cae 15 7 22 
Sle PoonmoOuthee oe seca sein coc elaine ac iineeiciee clersmeta neste sine am simi 36 9 45 
ih PO COdI er pate seesce So wasioone co csciecc sone Seaemeact ose siceccecsece 20 2 22 
DEAIMOMOLSOD asics Jo met as cee nie aoe oo ace su cawacsanceeccasccecosaseaceac 5 17 22 
221 119 42 161 


IMOTISU sas oe emer ceece soe aaehosee se caabeeecenene sense se ktceaseee 13 24 37 
IPABAAIG Mie oo seastowe teens Genet ee Cane cane emeassee womeee se cccsamane 3 6 9 
SUSHSOKse seer ciaeSooccc ccc doteawace stacete shes Sane caccccssaceemes 2 26 28 


IBEVCONeccceccccrssoeeecpesiccse aces a sseee nes den son gaaccoscclane 7 12 19 

MSGORS Seat JUctek eee sce seu a ceteles cere wacnine cece see ueeaete 4 9 13 

HA RABON ccc cescs coesteeec cas eeccsalelmadeabessuee casieawacewee 3 4 7 

WNION oe so cisces ecm oa tewcuviee eee antoereuce caw cendeescameceeoes a 8 i] 
SOUTHERN COUNTIES (2). 

PATISNING oon codes coca te coche wea eon eet aese one seeeeonee SOCO In aaE, 

(CApCEMay ne osasce = cscccene ne criaracesseaanmoaeesennee aaa See ete 


Cumberland 
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rogated. 
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13. NEW JERSEY—Continued. 


Counties. 


NORTHWESTERN COUNTIES (2). 


SHTINLO LOGON se cele cost aces wesc scincssccncclsccuwecoesewemececsania. 
IWWIREL OR cca aec oe nak wncniods ase voctsecccccecescesecseacame cece 


Central counties: s..sc6e2-..-scecece 
Northern counties 
Northeastern counties 


Southern COUNGMOS Gesee co ar cide Sos we oeiodee eae bedeeeeeenonees 
SOM WOStCrNiCOUNMES Scns ccescccsace sqcccaoss es peeteemeeeene 
INGONWESLOIM COUNLICS? | 2o5-- occas caine coccne swisisis versasesceueace 
14. MASSACHUSETTS. 
CENTRAL COUNTIES (1). 
NVONCESLOD Se cons oh ae! samen des ab csoet ace eas ee eos Abamens aonees 


EASTERN COUNTIES (3). 


IMIG MESSRS: sees scnesssensnesecces sess HPO SS CCL OnnSkorencsaoe 


RStOMn CONNTMES) 4252S wcie see's och sce seaeee oe cate bet ocedenaewote cs 
Southeastern counties2— sos cs cae coke aeileee sees see che cece 

South western COUNRICS = co. caccee = cacd deco us secdeleeuccscaae 
Western: COUNTICSS axtticacsad unebee woe ccs oceee peubeeene aan ebes 
NOG Western COUNTICH) soc codons otes sone ee oe cee eae eee oe enous 


691 


Number of replies. 


Yes. 


No. 
16 
30 
46 
42 
56 
33 
ees 
46 
187 
56 


13 


5 
24 
12 
36 
11 


Total. 
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15. DELAWARE. 


Counties. 


CENTRAL COUNTIES (1). 


we eee ewe eee cee ee ee eee eee eee ee eee ewe eens ea eenene 


(SGiitie DCO ni NGS soe Secboscelace SRS ta] SoC neRC DOs lObeEEes aoc Seaese 
INOTINGLU COURIER Seba see nee as nceemin sec ceineeDs eee aa neines 


| Southern co 


New Haven 


NUON Actos sae aeciece ase eere eee eaten Se eeasaes 


16. CONNECTICUT. 


NORTHERN COUNTIES (2). 


Harton cecassenc ec aett cs cocaca tae ice wame ce mcas ac ce ae sore atone 

Mollandaeeacence ee ceiss a oeeee sacceniece selese cin seeieeee we seat ae 
NORTHEASTERN COUNTIES (1) 

(VAT DER boa p ap oorea anes Sen ea aonb oad Oza aes OGG DOCEERaAge mone 
SOUTHEASTERN COUNTIES (1) 

INGWAHONGON = ieee testes ccc e wae cs eae one ies tedees aetece sect 

SOUTHERN COUNTIES (2). 
Middlesex: 23: s2\-< -25-=2-+.= wmaisadae stags Saee ewes -eeceee bee 


Number of replies. 


Yes. No. Total. 


10 8 18 
15 5 20 
14 4 18 
10 8 18 
15 5 20 
39/7 56 
47 6 53 
18 3 21 
65 9 74 
18 14 32 
35 4 39 
19) |e 19 
ST: |- ee 37 

“68 |e 36 


BITRE 2c s octane cites ssebap neil oacian sinlae a acniseticts oe ala ene cee 29 15 44 
NORTHWESTERN COUNTIES (1) ty ea *¥} 
Mibenh Old she oan ow oe P25 Se Scemepass vosacialasnccasanas beac nes sek es 27 21 48 
RECAPITULATION. 

HANOLERSIT COMLIGN eee ees aaa ene eee aoe ena ee 65 9 74 
IeNOTENEASTErNUCOUNTIOS: Sects cate ne cniciessiewece are ose seem eee 18 14 32 
| SOtheastern COUNTIES). 2=s-.046 -.2s5 5-12 pee daen cease ne tessa 35 4 39 
Sonbhern* counties’ +2.5 = scoscact cos bascwsss cuba stew avaseueeeee 56) | Ret seeeee 56 
Houthwesterm counties! =: saacn ewes cee celaie sale cicte ce ieiwap eemeciee 29 15 44 
Northwestern Gounties cue saw lle cie Sta sods cies soem 27 21 48 
230 63 | 293 

| 

17. RHODE ISLAND. 

CENTRAL COUNTIES (1). | 

ROM ieee Sins clases eae ime aisle seas elaletes outa ce Ae clamlerestimeaimatncmeniys 8 | 4 12 
NORTHERN COUNTIES (1). i 

Providence ook. acne chica cccle celts bs mew somacniocetanewaneeueee 30 5 35 
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17. RHODE ISLAND—Continued. 


3 Number of replies. 
_ S 
as Counties. 
ay Y N Total 
Be es. 0. otal. 
je) 
EASTERN COUNTIES (1). 
GRIMELIStOlemeeecteltace ae ce Se ciccelcinsicc elo comes se 'elae seincciiee sleaeee ois Bh aaeceseeee | 3 
= EE | 
SOUTHEASTERN COUNTIES (1) 
SRM GWDOLbrew esc sscee acct soc sn cinics oe'sscocccisieisansiasietiewineceencaus Olleecemee aes 5 
ae SOUTHERN COUNTIES (1). | i 
Dea VSI PLOM ace ae soacisae seas ce sobs scents secmeesomeceees sac 24 | 2 26 
as SS —————S—SS— eS eee 
RECAPITULATION. 
Rem MOON CES COUNUOS Mas cc ctince ecscwiscisinnis oaciccndiasscces seecctesccoe 8 4 12 
ASP NOMLUEGLH COUNTIES sce ono) on mip ot tae cosas sere Salcieln wooo aise ome ee 30 5 35 
Sa PHAStELUICOUDLIOS © 4-25 .c's.sai ce sows scise ca sane hc cdacaeeeenesea mee SD laccseoeset 3 
CaSO muheastern COUNUEBR H.-S cee Hoon wisaic ce ciinelbow see lecioa snes Biles cos 5 
Baal SOUUHOLA COMNLICS) os \sics 2's saileccenc cosas ocaccseuclecececcetemsemee 24 2 26 
110 70 ul 81 
Recapitulation of the seventeen States that use fish guano. 
= 7 
ey Number of replies. oP 
Ez Es2) 6 
“2S asa 
= ae States. . 2 a.8 
2 5 Yes. No. Total. 8 S 
) | 64 
| | 
SHES leet toh OnnS VT LVAMI ae sons sc ceieae-tcwacu cose scm ebinnace' 305 1, 426 ABA 18 
PROB UM GM AnHNIO Wr MOLKs con noes seco etic cise ceceaede ct cessineceis 375 1, 183 1, 558 24 
ADOuos NOW AMDSHITO 155s neice since cece tc. ccc deans 91 208 299 30 
SUR Ae NOLtM Carolina cen cee sc cen te asca sec aacuiciaseeeacse 223 477 700 32 
ADT MVIOTINON Uias ace eas ce sonic eislanlcceeoae naes cas states 105 210 315 33 
I UGIw RO PAU ADAM Aine) 5 = (sean cisco we slemear cacik's elslase seinmecs cele 175 329 504 36 
1, 685 TP NALM IN ates sate Senile cic ose ctocvecccs cece ces setae. 377 452 829 45 
Oba Me NL AING)ceiccic cess on aces cca Sacmeeds sous vecavecces 274 317 591 46 
1, 004 ONMREOTPIB cca Jace co ceitcesiiecataceece ses ceedoonecdens 222 260 482 | 46 
SUiAmtOs Sonthy Carolinajcse cine sn cus ses wacccececceccacosees 136 150 286 48 
GSsa Ent Mar vlan Gi oeclatsniene uu tcc stoeces cece caweeasus 172 172 344 50 
Boe MEO VL ORLGG Ss sesh cers sects soe cciowcels ene cicicoowonicet 106 103 209 | 51 
GlGH los UNG Wd CLSOYsesacae Sasa si siscisiiciee ves eiaciscesaceces 259 187 446 | 58 
Mooul 4 MASSAaCHUSCLLS: c= saseccocccdcccievclecccc celiac cancles 308 209 517 60 
Uy) | iling SBYS Ey eR see Sosa ae aaa ee a ev PO 3 17 56 | 69 
A yaulelLGr WONNEChICUb secoseisse nectar e bole oo shina ce cee clencidebe 230 63 293 | 79 
LOM Pia enOCO TSANG) 52 C2oe emacs cin cen seco cs cosece seas sees 70 11 81 | 86 
17, 124 3, 467 5, 774 9, 241 | 


SPECIAL AFFIRMATIVE STATEMENTS FROM DELAWARE. 


For the purpose of testing the matter further in a State largely re- 
ported as using this fertilizer, special questions were sent out, in answer 
to which the statements quoted below were obtained. Time prevented 
prosecuting the inquiry in other States. 

“The fish guano used here is obtained out of town, and amounts to 
very little.” J. M. Martin, Cool Spring, Sussex County. 

“Mr. J. F. Price and about four otbers use 30 tons annually, which 
they obtain in Baltimore.” P. B. Alrich, Summit Bridge, New Castle 
County. 
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“The small amount used has been obtained from W. N. Needles, 42 
South Delaware avenue, Philadelphia.” William G. Herring, P. M., 
Milford, Kent County. 

“Only used here in small quantities and obtained from Philadelphia 
mostly.” J. A. Lynch, P. M., Robbins, Sussex County. 

“Several thousand tons are used in this region by hundreds of 
farmers and truckers who sell vegetables in the city. Nearly all dealers 
in fertilizers in Pennsylvania and New Jersey sell it. They buy it from 
ourselves and others who prepare it. It is made on the coasts of Long 
Island, Connecticut, and Maine. It is shipped to us in bulk, by ves- 
sels, after which we grind and bag it.” Walton, Ham & Co., Wilming- 
ton, Del. 

‘ About one hundred tons are being used by forty farmers, among 
whom are W. Phillips & Bro., Phillips Hill, Del., G. P. Hickman and 
J. Single, Frankford, Del. Wilgus, Derickson & Co., Roxana, Del., and 
Gum & Bro., Frankford, Del., are dealers who buy it from a manufac- 
tory at Fenwick’s Island, near Roxana, Del.” J. T. Long, P. M., Frank- 
ford, Del. 

‘‘ Fish guano is not much used. The farmers buy spoiled salt fish in 
Philadelphia, and manufacture it for their own use to some extent.” 
L. W. Lattomus, Townsend, New Castle County. 

“One hundred and fifty tons are used by seventy-five farmers, among 
whom are Spencer A. Phillips, Millsborough, Del., John Wilgus, 
Roxana, Del., and Horace Hickman, Frankford, Del. Holland, Wilgus 
& Co., E. Townsend, and John A. Gum are dealers, who buy mostly at 
Fenwick’s Island, Del.” J. E. Lynch, Roxana, Sussex County. 

‘There are two or three seines between Indian River and Fenwick’s 
Island light-house that are hauled for fish to be used as fertilizer. 
Henry Hudson and William S. Evans have built a house for making the 
fish into guano, but the farmers here are so anxious for the fish that 
they go to the beach and buy them for manure before there is time to 
make them into guano. The fish we call ‘old wives.’ They are called 
moss bunkers, North. Ihave used them on my land and they are better 
than any guano I ever had.” P. M., Ocean View, Sussex County. 

‘T used half a ton on strawberries last fall. It was made by the New 
Jersey Chemical Company, Camden, N. J., from alewives or mud shad, 
which are caught on the New Jersey shore.” John T. Jakes, Wyoming, 
Kent County. 

‘It has been used on three farms, especially by Alexander Guthrie. 
It is brought from Wilmington.” Jasper C. Way, P. M., Hockessin, 
New Castle County. 

‘Hive tons are used annually by Thos. E. Woolens, George B. 
Dougherty, and seven or eight other farmers. They buy it from J. J. 
Allen’s Sons, Philadelphia, Pa., and from John A. Wilson, Wilmington, 
Del.” Charles Green, jr., Rockland, New Castle County. 
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“J. M. Arthurs and W. D. Wilds, Kenton, Del., sell to a few farmers 
here.” J.B. Messick, Down’s Chapel, Kent County. 

“H. A. Murray, Dover, Del., formerly made it, but has engaged in 
other business. Those who formerly used fish guano here have discon- 
tinued it, finding by experience that other fertilizers were preferable.” 
Julia S. Bradley, P. M., Canterbury, Kent County. 

‘Four or five tons are used by from five to ten persons, among whom 
are E. D. Hitchens and H. Hickman. T. E. Records and E. D. Hitchens 
deal in it, and buy it in Philadelphia and New York.” D. W. Brereton, 
P. M., Lewes, Sussex County. 


FERTILIZING PRODUCTS. 


The following statement is by Mr. A. M. Wilcox, secretary of the Fish 
Bureau, Boston, Mass.: ‘ During the past few years more attention has 
each year been given to the fertilizing qualities contained in the large 
amount of fish waste and scrap that was formerly constantly being 
thrown away. Three of the numerous factories in and around Boston 
use any fish products, making a specialty of this line, utilizing all the 
scrap and waste from the numerous boneless fish factories, menhaden 
chum, and the large amount of refuse from the market fishermen, such 
as fish heads, all kinds of unmarketable fish, in fact everything con- 
nected with the fish that was formerly thrown away is now utilized at 
the fertilizing factory, the fishermen receiving quite asum for the same. 

‘““The process of manufacture is simple and varies but little in any of 
the factories, fish scrap, bone phosphate, and sulphuric acid being the 
main ingredients used by all. The use of this fertilizing material has 
shown such favorable results, the demand is constantly on the increase. 
Dealers give the following as the distribution from the various factories 
of New England during 1879: 
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“Maryland and New Jersey take a less amount. The newer States 
of the West as yet care for but little if any fertilizing compounds. A 
large amount is also exported to the West Indies. Fourteen thousand 
tons were manufactured by the three factories here during 1879. The 
price ranged from $25 to $35 a ton.” 

The proportional part of the capital and products to the credit of the 
fishing industry is as follows: 
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X.—THE ANNELIDA CHATOPODA FROM PROVINCETOWN AND 
WELLFLEET, MASS. 


By Pror. H. E. WEBSTER AND JAMES E. BENEDICT. 


The annelids on which this paper is based were collected from June 
to September, 1879, by the Summer Zoological Expedition of Union 
College. Of the 90 species found, by far the greater number live 
between tides. Not much dredging was done, and none at a greater 
depth than thirty fathoms. Two visits to Wellfleet procured a number 
of forms not found at Provincetown. Three genera and sixteen species 
are described as new. Of the genera, Thawmastoma seems not to be- 
long to any described family. Eighteen species have their northern 
limit extended, having been previously found only to the south of the 
Cape. Nerilla antennata ScumipT and Trichobranchus glacialis Malm- 
eren are European forms not previously found on our coast. Syllides 
Girsted is also new to our coast, and is represented by a new species. 
Oapitella capitata has not previously been reported from the United 
States, though found further north. The figures, except figs. 95—97, 
were made by H. KE. Webster. 


Family APHRODITID. 
APHRODITA (Linn.) IKinberg. 


APHRODITA ACULEATA Jinn. 


Aphrodita aculeata LINN. Systema Nature, ed. xii, vol.i, p.1084. 1767. 
KINBERG. Eugenies Resa, p.3, pl.i, fig. 2. 1857. 
SELENKA. Das Gefiisssystem der Aphrodita aculeata, ex Nieder- 
liindisches Archiv fiir Zoologie, pls. iii-iv. 1873. 
VERRILL. Invertebrate animals of Vineyard Sound, in Report of 
U. S. Commissioner of Fish and Fisheries, Part i, p.580. 1874. 


No large specimens were taken; 20 to 28 fathoms, sand and shells. 


Family POLYNOIDA. 
LEPIDONOTUS (Leach) Kinberg. 


LEPIDONOTUS SQUAMATUS S[inberg. 


Lepidonote armadillo Lerpy. Marine Invert. Fauna, R.J.and N.J.,Ex. Jour. Phila, 
Acad., series ii, vol. iii, p. 16, pl. xi, fig. 54. 1855. 
Lepidonotus squamatus KNBG. Fregatten Eugenies Resa. Zoolégi, Annulata, p. 18, 
pl. xv, fig.15. 1857. 
[1] 3 699 
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Lepidonotus squamatus VERRILL. Invert. Animalsof Vineyard Sound, ete., p.581. 1874. 
WEBSTER. Annelida Chetopoda of theVirginian Coast, in Trans. 
Albany Institute, vol. ix, p. 204, pl.i, figs.1-5. 1879. 
Annelida Chetopoda of New Jersey, in the Thirty-second report 
of the N. Y. State Museum, p.101. 1880. 


Specimens not large but abundant from low water to 29 fathoms. 


NYCHIA Malmgren. 


NYCHIA CIRROSA Malmgren. 


Aphrodita cirrhosa PALLAS. Miscell. Zo6l., p. 95, pl. viii, figs. 3-6 (teste Malmgren). 1766. 
Lepidonote assimilis ORSTED. Annulatorum Danicorum Conspectus, p. 13, figs. 3, 6, 14, 
32, 33, 37, 38, 45,46. 1843. 
Nychia cirrosa MALMGREN. Nordiska Hafs-Annulater, p. 58, pl. viii, fig.1. 1865, 
The foot of this species is not correctly figured by Malmgren. The 
upper ramus is not shown in the figure (Il. ¢. fig. 1 B), but the lower 
ramus is represented as bluntly rounded externally. In fact the out- 
line of the foot is very nearly that of Hunoé Orstedi Mem. (1.c. pl. viii, 
fig.3 B). The lower margin of the upper ramus and the upper margin 
of the lower ramus are drawn out into conical, finger-shaped projections. 
Not common; 29 fathoms, sand and shells. 


NYCHIA AMONDSENL Malmgren. 


MALMGREN. Annulata Polycheta, p. 131, pl. ii, fig. 4. 1867. 

The same defect exists in Malmgrew’s figure of the foot of this species 
(1. c. fig. 4 B) as in the previous species. 

Only one specimen was taken. Sand and shells, 29 fathoms. 


EUNOA Malmgren. 


EUNOA NODOSA Malmgren. 


Polynoé nodosa Sars. Christiana Vid. Selsk. Forh., p. 59, 1860. 
Eunoé nodosa MALMGREN. Nord. Hafs-Ann., p. 64, pl. viii, fig. 4. 1865. 
Eunoa nodosa MALMGREN. Annu. Polych., p. 132. 1867. 

Only half-grown specimens of this species were found. They differ 
in some particulars from Malmgren’s description. ‘The elytra are less 
distinctly emarginate and not so nodose. However, there can be no 
doubt as to their specific identity. 

Not common ; 12 to 30 fathoms, sand and shells. 


LAGISCA Malmgren. 


LAGISCA RARISPINA Malmgren. 


Nordiska Hafs-Annulater, p. 65, pl. viii, fig. 2. 1865. 
Common; 12 to 30 fathoms, sand and shells. 
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HARMOTHOH (Kinberg) Malmgren. 
HARMOTHOK IMBRICATA Malmgren. 


MALMGREN. Nordiska Hafs-Annulater, p. 66, pl. ix, fig. 8. 1865. Annulata Poly- 
cheta, p. 134. 1867. 
VERRILL. Invertebrate Animals of Vineyard Sead: etc., p. 582. 1874. 


Common, from low water to 30 fathoms. 
LEPIDAMETRIA Webster. 


LEPIDAMETRIA COMMENSALIS Webster. 
Annel. Chet. of the Virginian Coast, p. 210, pl. iii, figs. 23-31. 1779. 
Annel. Chet. of New Jersey, etc., p. 103. 1879. 

At Wellfleet we found Amphitrite ornata VERRILL quite common in 
coarse gravel and mud. As usual, LZ. commensalis occurred in the tubes 
of this species, but sparingly. Mostof the specimens taken were young, 
from one-half inch to one inch in length. In these the stout, single- 
pointed sete of the upper bundle, lower ramus, had not yet appeared ; 
the attachments of the elytra were very prominent; otherwise they did 
not differ irom the adult form. 


Family SIGALIONID. 
SIGALION Aud. and M. Ed. 


SIGALION ARENICOLA Verrill. 


Proceedings of the United States National Museum, p. 167. Nov., 1869, 


This species has a close superficial resemblance to Sthenelais picta 
VERRILL, and occupies the same stations. 
Not common. Sand; low water. 


STHENELAIS Kinberg. 


STHENELAIS PICTA Verrill. 


VERRILL. Invert. Aninral of Vin. Snd., etc., p. 582. 1874. 
Wesster. Annel. Chet. of the Virginia Coast, p. 213. 1879. Annel. Chet. of New 
Jersey, p. 103. 1880. 


Common at low water, in sand. 
PHOLOE Johnston. 


PHOLOE MINUTA Malmgren. 


Aphrodita minutaO. Fas. Fauna Gronlandica, p. 314. 1780. 
Pholoé minuta MALMGREN. Nordiska Hafs.—Ann., p. 89, pl. xi, fig. 13. 1865. 
? Pholoé tecta Stimpson. Marine Invertebrata of Grand Manan, p.36. 1854, 
Only young specimens were found. They agreed in all respects with 
Pholoé minuta, save that the elytra completely covered the dorsum, 
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This is also the case with Stimpson’s Pholoé tecta. It is probable that 
Pholoé tecta* is the young of Pholoé minuta. 
Not common; low water; sand. 


Family NEPHTHYDID. 
NEPHTHYS Cuvier. 


NEPHTHYS INCISA Malmgren. 


Nephthys incisa MGrn. Nordiska Hafs.—Ann., p. 105, pl. xii, fig. 21. 1865, 

Nephthys ingens VERRILL. Invert. Ann. of Vin. Snd., etc., pl. 583, pl. xii, figs. 59, 60, 
1874, 

Nephthys incisa VERRILL. Check-List. 1879. 


Common ; 12 to 20 fathoms; mud. 
NEPHTHYS BUCERA Ehlers. 


- EnLeERS. Die Borstenwiirmer, p. 617, pl. xxiii, fig. 8. 1868. 
VERRILL. Invert. Animals of Vin. Snd., p.583, pl. xii, fig.58. 1874. 

Not common; found in sand atlow water. Very fine specimens were 
taken at Race Run, near Provincetown. 


Family PHYLLODOCIDA. 
ANAITIS Malmgren. 


ANAITIS SPECIOSA Webster. 


Annel. Chet. of New Jersey, p. 104, pl.i, figs. 8,9. 1880. 

When first examined we regarded the specimens collected at Well- 
fleet as distinct from Anaitis speciosa ; subsequent comparison of speci- 
mens has shown that the former must be regarded as a variety of the 
latter. As compared with specimens from New Jersey, these have the 
head a little narrower; the anterior emargination of the buceal seg- 
ment, with the corresponding backward curvature of the posterior mar- 
gin of the head, not so well marked. 

The color is variable. In front of the eighth segment the color is 
yellowish-white ; a dark-brown band covers the eighth segment and the 
anterior half of the ninth; behind this band the color is yellow or 
brownish-yellow; the middle third of the anterior margin of each seg- 
ment is brown, while on the posterior segments this brown band runs 
entirely across the segment; the branchiz for their inner two-thirds are 
yellowish-brown, outer third white; the brown band of the eighth and 
ninth segments includes the branchiz, and is faintly perceptible below ; 
body and branchie with numerous flake-white specks ; head white with 
brown specks; or the general color may be white, green replacing the 


* Examination of many specimens at Eastport, Me., has fully established the iden- 
tity of P. tecta with P. minuta. 


[5] ANNELIDS OF PRINCETOWN, MASS. 103 


brown everywhere; the general color of the ventrum is the same as on 
the dorsum, though the brown or green is not so distinct. 
Wellfleet ; low water; on tubes of Diopatra cuprea CLPD. 


PHYLLODOCE (Sav.) Malmgren. 


PHYLLODOCE GR@NLANDICA Orsted. 


No adult specimens of this remarkably fine species were collected. 
A number of half-grown specimens were taken. 

A minute, nearly spherical median papilla was seen in fresh speci- 
mens on the anterior projecting margin of the buccal segment; not 
visible on alcoholic specimens. 

The transverse ridge between the segments is densely ciliated, and a 
line of long cilia runs down the outer face of the branchiz near the pos- 
terior margin. 

General color, dark green, with irregular brown markings; branchiz 
brown, with light-green margin. 

The anal cirri are about the length of the last five segments. 

Low water, sand, to 25 fathoms, sand and shells. 


PHYLLODOCE ARENZ Webster. 


Annel. Chet. of New Jersey, p. 105, pl. ii, figs. 10-12. 1880. 
Low water, sand, to 25 fathoms, sand and shells. 


EUMIDA Malmgren. 


EUMIDA MACULOSA Webster. 


Annel. Chet. of the Virginian coast, p. 215, pl. iv, figs. 38,41,1879. Annel. Chet. of 
New Jersey, p. 106, 1880. 


In the original description the anal cirri are said to arise from ‘ stout 
basal articles, constituting one-third their entire length.” This is a 
mistake; they have no basal article. Only two specimens were taken 
in Virginia, and but one of these had anal cirri, and these seem not to 
have been normal. Near the front of the head there is a slight con- 
striction. 

Low water, sand, common. 


EULALIA (Sav.) Malmgren. 


EULALIA GRACILIS Verrill. 


Invert. Animals of Vineyard Sound, etc., p. 586. 1874. 

Probably gracilis ; though, as no figures accompany the original de- 
scription, one can hardly be certain without comparison with the typical 
examples. 

Both males and females have very long and delicate capillary set# 
developed in addition to the ordinary set, not, as in the SYLLIDA, 
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as a distinct bundle, but mixed with the ordinary sete. They begin 
from the twenty-fifth to the thirtieth segment, short at first, but soon 
becoming as long or longer than the width of the body, while the or- 
dinary sete are quite short; they extend nearly to the posterior end. 
In the males the posterior two-thirds of the body is rounded, much 
swollen by the contained spermatozoa. After the twenty-fifth segment 
the body of the females is filled with numerous large eggs; these are 
very dark green, and determine the color of the body wherever they 
exist. The anterior part of the body has the same color as in the males 
and in asexual forms. This is gray, with lateral brown bands, one on 
each side, and with a darker brown spot at the base of each foot, both 
above and below. 

There are three anal cirri on all forms, the odd one being median, 
ventral, and quite small. 

Common on dredged shells, 20 to 30 fathoms; sand and shells. 


EULALIA DUBIA 2. sp. 
(PL. VIII, Fires. 101-105.) 


This species we at first referred to Eulalia annulata VERRILL, but 
when the specimens were submitted to him he decided that they did 
not belong to his species. 

The head (fig. 101) has the lateral margins evenly rounded, with a 
constriction just back of the origin of the antennx. The inferior antennze 
are concealed by the superior, but are similar to them in every respect. 
The median antenna is a trifle less stout than the anterior, otherwise 
the same. Eyes two, moderately large, circular, black. 

Tentacular cirrus of the first segment and the lower cirrus of the 
second segment equal in length; about one-half as long as the other 
cirri; these reach about to the fourth setigerous segment. 

The branchiz are all acute, growing progressively longer and wider 
from the first segment (fig. 102) to the middle of the body (fig. 103), 
after which they continue to increase in length, but diminish in breadth, 
becoming very long and narrow on the posterior segments (fig. 104). 
The ventral cirri undergo similar changes, but not to the same extent. 
The segments of the posterior half of the body are crossed by a narrow 
raised band. 

The setz have very short terminal articles (fig. 105); the stem ter- 
minates in a series of minute teeth, with one much larger slightly curved 
tooth. The proboscis is long, cylindrical, densely covered with cylin- 
drical papilla. Segments, deeply incised. 

Body, dark green; branchiz, dark brown, with green margin; a dark 
brown spot at the base of the feet, both above and below. 

The specimen from which the figure of the head was made had the 
head retracted, so that the first pair of tentacular cirri seem to originate 
beneath the head; in extended specimens the first segment is plainly 
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visible. Some specimens had four eyes; in this case they are all on the 
same straight line, the outer pair smaller than the inner. 

The transverse band crossing the segments is densely ciliated, and 
there is a line of cilia on the posterior face of the branchie (after the 
first few segments), near the inner margin. 

Common. Low water to 20 fathoms. 


ETEONE (Sav.) Orsted. 
ETEONE ALBA Webster. 
Annelida Chetopoda of New Jersey, p. 106, pl. ii, figs. 13-16, 1880. 


We found this species in New Jersey, associated with Streblospio 
Benedicti WEBSTER, for the most part in mussel beds, in about 15 feet 
of water. We found it at Wellfleet, associated with the same species, 
but near high-water mark, in firm mud. 

Not common. 


ETEONE CINEREA 2. sp. 
(Pu. I, Fies. 1-5.) 


Head convex above, flattened below, constricted just back of the or- 
igin of the superior antenne, sides and anterior and posterior margin 
convex. (fig. 4.) 

Antenne stout, conical, white, one-third as long as the head. 

Eyes two, minute, black, hardly perceptible in alcoholic specimens. 

Buccal segment a little more than half as long as the head ; from the 
mniddle of its anterior margin a small rounded papilla projects. 

Tentacular cirri short; the lower a little longer than the upper, and © 
with a sudden falling off in diameter at the outer third; inner two-thirds 
fusiform. 

The dorsal cirri (branchiz) have nearly the same shape throughout. 
On the anterior segments (fig. 1) not quite so large as on the middle 
segments, and closer to the foot; on the middle segments (fig. 2) re- 
mote from the foot; on the posterior segments (fig. 3) smaller even than 
the anterior, but notin contact with the foot; they are all thick, flattened, 
with nearly straight sides and bluntly rounded end. The ventral cirri 
are like the dorsal, but smaller. 

The sete are numerous, quite short; the stem (fig. 5) terminates in 
two sharp, elongated points; the appendix, three times as long as the 
stem, is wide at base, but narrows rapidly to a minute capillary termi- 
nation. 

Anal segment smooth, cylindrical, as long as the four segments pre- 
ceeding it, without cirri, they having probably been lost. 

The anterior and posterior segments are crossed by a distinct im- 
pressed line; the middle segments by two lines. Along the middle third 
the segments are longer and wider than elsewhere; the body tapering 

S. Mis. 110-——45 
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a little forwards, rapidly along the posterior third; the posterior seg- 
ments are about one-third the length and width of the median. The 
general color is light-gray, with a few scattered brown specks ; anal seg- 
ment, light-green; antenne and tentacular cirri, white. 

Greatest width, 2™™. Length, 28™™. 

Single specimen, dredged; 20 fathoms; sand and shells. 


Family HESIONID A. 
PODARKE Ehlers. 


PODARKE OBSCURA Verrill. 


-Verrity. Invert. Animals of Vin. Sound, etc., p. 589, pl. xii, fig. 61, 1874. . 
WeEssTER. Annel. Chet. of the Virgn. Coast, p. 216, 1899. Annel. Chet. of New Jer- 
sey, p. 107, 1879. 


Provincetown and Wellfleet. Not common. Low water; sand and 


mud. 
PODARKE CHCA 2. sp. 


(Pu. I, Fies. 6-8.) 


‘We found a few specimens of Podarke differing much from Podarke 
obscura VERRILL; it may be found to be the young of some species. 

The head (fig. 6) was evenly rounded in front and at the sides; 
nearly straight behind; length to width as two to three; slightly con- 
vex; no eyes; antenne arising from nearly cylindrical basal articles; 
posterior unpaired antenna, arising near the posterior margin, not quite 
so long or so stout as the others; upper (anterior) pair close to each 
other, near the anterior margin of the head; length (without basal ar- 
ticles) about equai to the length of the head; lower pair arise from 
the under surface of the head, just outside the upper pair; a trifle more 
delicate than the latter. 

The first segment encroaches laterally on the head, reaching about 
to the middle line; it is nearly as long at the sides as the following 
segment, elsewhere about one-half as long. 

The tentacular cirri are six on each side, not at all crowded, a single 
pair from each of the first three segments; they have stout and rather 
long cylindrical basal articles; are very variable in length; taper uni- 
formly to a bluntly rounded apex. ‘The feet (fig. 7) are quite large, 
pointed externally, much swollen at base, owing to the origin of the 
basal portion of the dorsal cirri. 

The dorsal cirri do not extend beyond the feet, are delicate, conical ; 
base a little swollen. 

Ventral cirri given off at about the outer fourth of the foot; extend 
about to the end of the foot. 

The segments are deeply incised, much wider than long, slightly con- 
vex, both from side to side and from before backwards. 
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On our specimens there were no sete in the dorsal rami; as they were 
not in good condition, it seems probable that these sete had been lost, 
as is often the case in Podarke obscura. The ventral sete have the 
usual form; one in each bundle is very long, both in stem and appendix, 
those above and below it proportionately shorter as they are more re- 
mote; from 4 to 8 in each bundle. 

The general color is yellowish white, crossed above and below by 
“many transverse bands, made up of irregularly shaped, yellowish- 
brown spots and specks. 

Width, without feet, at ninth segment, gmm, 

ene of first 10 segments, 10™™. 

No entire specimen was found. 

Low water; sand. 


HESIONE (Savigny) Quartrefages. 


HESIONE AGILIS n. sp. 
(Pr. I, Fires: 9=11.) 


The head of this species is very peculiar (fig. 6); anterior margin 
with a slight median convexity, otherwise straight; outer angles very 
broadly rounded; lateral margins concave; posterior margin very con- 
cave; posterior angles prolonged far backward, forming wide, obtusely 
rounded lappets. 

The length of the head along the middle line is one-third the width 
of its anterior part, while the distance from the anterior to the poste- 
rior lateral angles is a little more than two-thirds the same length. 

The posterior antenne arise from rounded projections (basal articles), 
half way between the eyes and anterior margin of the head; they are 
conical, a little swollen at base, in length about double the length of 
the head along the line on which they stand; the anterior antenne arise 
from the front margin of the head in front of and a trifle within the 
posterior antennze; they have stout cylindrical basal articles, are con- 
ical, a little longer than the posterior pair. 

There are two pairs of eyes, lateral; bright red; anterior pair oval, 
oblique, large; posterior pair a little caine the spilsnoe in contact hi 
them, more or less regularly crescentic. 

The tentacular cirri have the form shown in the figure, but their length 
was not even approximately the same on any two specimens. The long- 
est one figured would reach about to the fourth segment, but in some 
specimens one of the cirri reaches to the eighth or even to the tenth 
segment. Out of half a dozen specimens taken we could determine no 
law for the relative length of the cirri; nor could we even say whether, 
as a rule, the upper were longer or shorter than the lower. 

It would seem that they are normally very long, from two to four 
times as long as figured, but readily lost and renewed. They have long 
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and stout cylindrical basal articles, and taper uniformly to a bluntly 
rounded apex. The feet, dorsal cirri, and sete are all very long, and 
increase in length from the first segment to the middle of the body, and 
then as regularly decrease. The superior ramus (fig. 7) bears a dorsal. 
cirrus, which is as long or even longer than its foot; and a bundle of 
very delicate capillary set, as long as the cirrus, and quite numerous; 
the ventral ramus is just below the dorsal and projects beyond it, form- 
ing nearly one-half of the foot; it ends in a minute conical cirrus, is 
obliquely truncated below, and pean on its lower posterior margin a 
conical ventral cirrus, which projects beyond the apex of the foot by 
about one-half its length. The ventral ramus has a fan of compound 
setve (fig. 8) which decrease in length uniformly from the upper to the 
lower part of the fan; the appendix of these set is about one-third the 
length of the stem. 

The anterior enlarged part of the digestive tract extends through 
the first four segments ; itis nearly cylindrical, tapering somewhat along 
the posterior third; is finely but distinctly transversely striated ; has 
a deep median dorsal longitudinal incision or depression of varying 
width. The transverse striz can be seen passing to the bottom of this 
depression in front, but behind it seems to be carried completely through, 
giving two bluntly rounded posterior terminations to thisorgan. Back 
of this the intestine has a yellowish, granular appearance, and for six 
segments sends diverticula into the feet, one-third as long as the feet. 

One, two, or three segments preceding the anal have rudimentary 
appendages. The annal segment is much like the others, bears two 
anal cirri, in all respects similar to the dorsal cirri. Body slightly convex 
above and below; colorless, except as colored by the contents of the 
digestive tract; tapering uniformly, but gradually, from the first seg- 
ment to the last. | 

The largest specimen had 18 setigerous segments. 

Length, 2.55™™; width of middle segment, 0.25™™; length of foot from 
middle segment, 0.36™™. 

Found near high-water mark in sandy-mud, Wellfleet, Mass. 

The width was about the same in all the specimens, but in most a 
number of the posterior segments had been lost. 

According to the diagnosis given by Ehlers (Borsten., p. 187), this 
species is a Hesione. Ehlers does not mention a definite number of 
tentacular cirri. Grube, in his Annulata Semperiana, speaking of Fal- 
lacia QUATREFAGES, which is established as a genus because it has four 
pairs of tentacular cirri on each side, says that this is also the case with 
Hesione SAVIGNY, as is plainly stated in the preliminary description of 
the genus, Systeme des Annelides, p. 9. Grube further claims that the 
figure of Hesione splendida (1. ¢., pl. iii, fig. 3) shows six tentacular cirri, 
and the basal joint of another, on each side, and remarks that the loss 
of tentacular cirri is common in this group. 

Quatrefages has examined the specimen from which Savigny made 
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his description. He regards it as having but six pairs of tentacular 
cirri, and succeeds in complicating matters by saying that the cirri of 
the feet are retractile (‘* Pedes longiusculi, cirri retractiles”), whereas 
Savigny says that the tentacular cirri are retractile, a thing sufficiently 
hard to believe. Langerhans (Zeitschrift fiir Wissenschaftliche Zodlo- 
gie, p. 306, 1879) adopts Grube’s view as to Hesione and Fallacia, and 
refers Hesione Steenstrupti QUATREFAGES to Halimede RATHKE; but 
Halimede is regarded by Malmgren as a synonym of Castalia (SAv.) 
SARs, though on what grounds, if Rathke’s description is in any way 
valid, it is hard to understand. The genera of Hesionide seem to be 
badly confused. Our specimens differ from most of the described genera 
in having the feet distinctly biramous, with two entirely distinct 
bundles of sete. However, this is also the case with Podarke EHLERS, 
though expressly placed by Quatrefages among the uniramous forms. 

Our specimens, though differing somewhat from the diagnoses, seem 
to belong to Hesione SAVIGNY as understood by Quatrefages; and to 
Halimede RATHKE as understood by Langerhans; while if regard be 
had strictly to the original descriptions of these genera, they could 
hardly be referred to either. 

Orsted, in his diagnosis of Castalia, assigns to it maxillex, and figures 
the maxille of Castalia punctata (Annulatorum Danicorum Conspectus, 
p. 23, fig. 65). It will be seen that similiar structures exist in our spe- 
cies, but they do not seem to be hard parts. We could spare only one 
specimen for this examination, but the parts in question appeared to 
be neither chitinous nor calcareous. 


Family SYLLIDZE. 
SYLLIDES Orsted. - 


We accept the genus Syllides on the authority of Professor Langer- 
hans, never having seen the original description. Marion-Bobretzky 
have described a species of the same genus, referring it to Anoplosyllis 
CLAPAREDE. Before seeing Langerhans’s work on the Syllide we pro- 
posed to refer our specimens to Anoplosyllis, though we were doubtful 
as to the propriety of so doing. 


SYLLIDES CONVOLUTA, n. sp. 
(Pu. II, Fas 12-16.) 


Head (fig. 12) with anterior and posterior margins slightly convex ; 
sides well rounded; length to breadth as three to two; eyes six, bright 
red; anterior pair very close to the anterior and lateral margins; of 
the posterior pairs, those in front are largest, and external, the eyes on 
either side being almost in contact. 

The palpi are longer than the head; coalesce along their inner third; 
outer margin convex; inner margin concave; apex bluntly rounded. 
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A short conical cirrus, arising from the lower face of the palpi at about 
the middle point, extends directly downward. ‘This is a peculiar feat- 
ure, which seems not to have been previously described in any species 
of this family. The antenne are claviform; the median longest, about 
twice the length of the head and palpi together, arising between the 
posterior eyes; the lateral antenne arise very near the anterior margin 
of the head, just outside of the anterior eyes; they are about two-thirds 
as long as the median. 

The tentacular cirri, in all respects similar to the lateral antenne, 
arise very near the anterior margin of the segment; the lower cirrus is 
a little shorter than the upper. 

The buccal segment is as long as the next segment. 

The dorsal cirri of the first two setigerous segments are a little more 
slender than the tentacular cirri, but in other respects similar to them ; 
those on the remaining segments are distinctly articulated; they vary 
in length from two to four times the width of the body. There are three 
anal cirri, two lateral articulated, a median not articulated. The 
pharynx reaches to the middle or to the posterior margin of the third 
segment; we did not make out clearly the structure of its anterior end. 
The stomach is a little longer than the pharynx, very large, nearly fill- 
ing the segments, which it occupies; it has the structure common to 

this group, but in front shows a peculiar organ, as to the character of 
which we made no notes in the living specimens, having probably failed 
to observe it. This organ is transversely oval, convex in front, concave 
behind, and crossed by numerous waved lines, which radiate from the 
middle point behind. The feet are very long (fig. 16), and bear a long, 
conical, or finger-shaped ventral cirrus, which points either directly or - 
obliquely backward. ; 

The setz are from five to seven in each foot, and of two kinds: one 
(fig. 14) compound, with the appendix delicate, elongated; the other, 
of which there is but one in each bundle, simple (fig. 15), with a small 
terminal button. The longest of the compound sete are about as long 
as the foot, the others from one-half to two-thirds as long. 

The body is much wider in the middle than at either extremity; seg- 
ments deeply incised, especially along the middle third. Two of the 
median segments are shown in fig. 13; these are from the same speci- 
men as fig. 12, and are magnified to the same extent. 

Body slightly convex above, nearly flat below, colorless; intestine 
brown, yellowish brown, or reddish brown. 

Dorsal cirri and antenne readily lost. This species throws itself 
quickly into a coil, very much as is the habit of Glycera (Rhynchobolus). 

‘Length, 25™™. 

Greatest width, 0.2™™ (about). 

Number of segments, 45. 

Number of segments varies from 35 to 50. 

Low water, sand, Race Run, near Provincetown. 
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Marentzeller figures the setz of Syllis ochracea as bidentate; Marion- 
Bobretzky represent the same sete as ending in a single point, and 
both writers give additional simple setz, which do not exist on our spe- 
cies, but which, as figured by these authors, do not agree with each 
other. The compound set on our species do not seem to be bidentate, 
but this may be owing to our object-glass not being sufficiently good. 
Marion-Bobretzky also show a peculiar destitution of the margin of the 
stem, near its end, not shown by Marentzeller, and not seen in our spe- 


cies. 
STREPTOSYLLIS, n. g. 


Antennz, three; tentacular cirri, four; dorsal cirri, partly smooth, 
partly articulated ; esophagus unarmed, with a circle of papillw at its 
anterior end ; stomach passing directly into the intestines; setz of two 
kinds, simple and compound, both kinds covered by a membrane exter- 
nally ;* palpi united for most of their length, turned downward so as 
not to be visible from above. 

It will be seen that this genus agrees in some respects with Amblyo- 
syllis GRUBE (Pterosyllis CLAPAREDE), but the head is not ‘ winged”; 
the sets are very peculiar, and the dorsal cirri cannot be described either 
as smooth or moniliform, since both forms occur on the same specimen. 
It would, perhaps, be well to include the peculiar form of the setz in 
the generic description. Unfortunately, we found but one species, and 
it seems better not to multiply characteristics on such a narrow basis. 


STREPTOSYLLIS ARENA, . Sp. 


(Px. I, III, F1as. 17-23. ) 


Head convex, sides and front regularly rounded (fig. 17), posterior 
margin curved forward, posterior angles bluntly rounded. Eyes, six; 
anterior pair small, crescentic, just behind and outside the origin of the 
lateral antenne; outer posterior pair largest, irregularly oval, in con- 
tact with the inner pair, or sometimes merged with them; inner pos- 
terior pairs small, circular. 

The antenne and tentacular cirri are never annulated, but are more 
or less regularly wrinkled. They vary much in form. They may taper 
quite regularly from base to apex, or only along their outer third or fourth, 
or they may be somewhat clavate. The lateral antenne arise very close 
to the anterior margin of the head; they are from three to four times 
as long as the head. The median antenna, longer than the lateral, arises 
a little back of the eyes, near the posterior margin of the head. 

The buccal segment in alcoholic specimens, or in living contracted 
specimens, is about one-half as long as the next segment, but.in exten- 
sion it may nearly equal the length of that segment. The upper ten- 
tacular cirrus is a little longer than the lower cirrus, a little shorter than 
the lateral antenne. 


*Stem of compound sete terminating in four teeth or lobes. 
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The palpi are large, swollen at base, united along their inner two- 
thirds, then becoming somewhat flattened, and with their outer angle 
prolonged into a delicate conical cirrus (fig. 18). As noticed above, 
they cannot be seen in a dorsal view, being always turned directly down- 
ward. 

The dorsal cirri are exceedingly variable in form, structure, and length. 
They may be conical or clavate; wrinkled irregularly (fig. 17); artic- 
ulated with each article divided longitudinally (fig. 20); articulated 
without the longitudinal division; or nearly smooth (fig. 19). Their 
length may be less than the width of the body, or three times the width. 
All these variations occur on the same specimen, and without any ap- 
parent order. 

The ventral cirri arise near the end of the foot (fig. 21), are short 
(relatively) on the first foot, but lengthen rapidly, becoming very long 
on the fourth segment. They are irregularly wrinkled, often with a deep 
constriction at the outer third or fourth. They are larger at base than 
the dorsal cirri of the same segment, and taper regularly to a bluntly 
rounded apex. They usually are directed backward, but often are coiled 
(fig. 20). They retain their length even on the posterior segments, and 
are there longer than the dorsal cirri. There are three anal cirri (fig. 
19); a median, which may be as long as the ventral cirri, and two lateral, 
three to four times as long. 

The anal segment is much narrower than the segment preceding it, 
convex above and below, margin regularly rounded. — 

The sete are of two kinds. In every bundle there is one long simple 
seta (fig. 23), straight or slightly curved, bluntly rounded at its apex, 
where it is covered with a membrane, which is prolonged along the seta 
for nearly one-fourth of its length. This seta is always in the upper 
part of the bundle; in length it is about the same as the stem of the 
compound sete. 

The compound setz are numerous, crowded, the terminal part of the 
stem divided into four distinct processes or lobes, between which the 
appendix is inserted (fig. 22). The length of the stem is always about 
equal to the length of the foot, and as the anterior feet are shortest, so 
also are the stem parts of the anterior sete. The appendix on the anterior 
segments is very short, about one-half as long as the one figured, but not 
differing otherwise. In all the bundles a few of the short forms occur, 
but do not make up the bundle, as they do on the anterior segments. 
The appendix is covered with a membrane, which is prolonged down the 
sides. The csophagus and stomach have about the same length and 
diameter, occupying together twelve segments. The csophagus is 
strongly convoluted. The “glands” of the stomach are hexagonal, the 
rows very numerous; a small part of the anterior end of the stomach is 
without them. There are no special glands back of the stomach, but 
it is simply reduced in diameter, and prolonged into the intestine. The 
body is strongly convex abové; less so below. The first segment is 
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about one-half the width of the 10th; from this segment the diameter is 
nearly uniform, save that the last few segments fall off somewhat rapidly. 
Body colorless in front; cesophagus light brown; stomach white; back 
of the stomach the body is yellowish, or light brownish-yellow, with 
numerous white specks. 

Length of largest specimen, 8™™. 

Greatest width, 0.5™™. 

Number of segments, 55. 

Low water; sand. 


GRUBEA (Quatrefages) Claparéde. 
GRUBEA DOLICHOPODA Marentzeller. 


Grubea dolichopoda MARENTZELLER. Zur Kentniss der Adriatischen Anneliden, p. 26, 
pl. iv, fig. 1, 1874. 

Grubea tenuicirrata WEBSTER. Annelida Chet. of New Jersey, p. 109 (corrected in 
foot-note, p. 110, to G. dolichopoda.) 

Prof. Langerhans, in his monograph of the SYLLID& (Zeitschrift fiir 
Wissens. Zobl., p. 564, 1879), identifies G. dolichopoda MARENTZ. with G. 
clavata CLPD., and regards G. tenuicirrata CLPD. as a distinct species. 
If this conclusion is based only on the descriptions and figures given 
by Claparéde and Marentzeller, and not on examination of the type 
specimens, it would seem hardly tenable. On the other hand, the differ- 
ences indicated by Marentzeller between G. dolichopoda and G. tenuicir- 
rata are very slight; so slight that it seems probable that these forms 
are identical. There is nothing in the text to indicate that Langerhans 
examined specimens of G. tenuicirrata CLPD., and the differences be- 
tween this species and G. clavata, as understood by him, refer mainly 
to the terminal points of the compound setz and to the position of the 
pharyngeal tooth. As to the fine points of the sete, Claparéde’s figures. 
in the Glanures are certainly not reliable; and the position of the pha- 
ryngeal tooth was not regarded as of so much consequence when he 
wrote his description as at the present time, when it is regarded not 
only as a good, but as a sufficient, generic character, at least by Lan- 
gerhans in his monograph (I. ¢., p. 526, SYLLIS. —, p. 541, OPISTHOSYL- 
Lis). It may be further noted that Langerhans gives G@. clavata four 
anal cirri, while G. dolichopoda Marentz. has but three. 

Common on stones, shells, &c., at low water. 


SPH ROSYLLIS Claparéde. 


Langerhans, in commenting on the genus SPH ZZROSYLLIS, says that 
Claparéde did not sufficiently insist on the coalescence of the buccal 
segment with the head. He therefore adds as one of the important 
generic characteristics this union of head and buccal segment. The 
species described below, from Provincetown, have the buccal segment 
quite distinct; this is also the case with S. fortuita Webster, from Vir- 
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ginia. Olaparéde regards the form of the cirri and antenna, swollen, 
spherical at base, as a generic characteristic. That this is not valid is 
shown by S. fortuita and also by one of the new forms described below. 


SPHZROSYLLIS BREVIFRONS, n. sp. 
(PL. III, Fras. 24-30.) 


This species belongs to the typical SPHAROSYLLIS in the form of 
the dorsal appendages, in the presence of numerous papille, and in 
general structure, but differs from any heretofore described in the short- 
ness of the palpi, and from all save S. fortuita in the presence of a well- 
marked buccal segment, visible from above. , 

The head (fig. 24) is short, very wide, almost completely fused with 
the palpi in front, sides rounded; middle third of the posterior margin 
convex, encroaching on the buccal segment; the margin, external to the 
middle third, slightly concave. Eyes, six; the posterior pairs widely. 
separated; those on each side close together; the external pair seme- 
times crescentic, sometimes oval; the internal small, circular; the ante- 
rior pair minute, situated just external to the bases of the lateral 
antenne. 

The palpi are short, coalesced, slightly emarginate in front. 

The antenne have a swollen, globular base, and a short cylindrical 
outer part. 

The tentacular cirri are like the antenne, but a little longer. 

The buccal segment, according to the state of contraction, may be 
from one-third to three-fourths as long as the next segment. 

The dorsal cirri have also a swollen base, which forms about one-half 
the entire length. Sometimes the base passes gradualty into the outer 
part; in this case there is usually a single constriction (fig. 26); or the 
base may be separated by a well-defined constriction from the outer part, 
in which case the appendix may usually be regarded as composed of two 
articles (fig. 27). 

The anal cirri (fig. 25) are stouter than the dorsal, much swollen at 
base, without constriction. 

The ventral cirri (fig. 26) are slightly flattened, sides nearly straight, 
apex bluntly rounded, about one-half as long as the dorsal cirri. 

In each bundle of sete is one simple, straight, or slightly curved, seta 
(figs. 29, 30); the others are compound, and practically all of one kind 
(fig. 28), differing only in length of stem and appendix. 

Pharynx occupying about three segments; stomach a little shorter 
than the pharynx. 

Body, colorless; eyes, red. 

Length, 1™™. 

Width, 0.17™™, 

Number of segments, 22. 


” 
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Other specimens were larger and with more segments; in no case did 
the length exceed 1.5™., 

Low water; sand. 

A number of specimens, which we are quite unable to separate from 
this species, were collected by Mr. Benedict at South Norwalk, Conn. 
They differ only in the length of the buccal segment, which is hardly 
visible dorsally. This is probably due to different states of contraction, 
though it seems curious that all of the Provincetown specimens should 
show the buccal segment plainly, and that none of the specimens from 
South Norwalk should show it. 


SPHAROSYLLIS LONGICIRRATA, 2. Sp. 
(PL. VIII, Figs. 95-100.) 


Head with the anterior and lateral margins (fig. 95) regularly rounded, 
posterior margin very slightly convex, nearly straight. The posterior 
part of the head, bounded in front by a curved line drawn through the 
bases of the antenna, is elevated, convex, the part of the head in front 
of this line being thin, depressed; sometimes the depression is prolonged 
backward between the eyes for a varying width, giving lateral eleva- 
tions, on which the four posterior eyes are found. 

Eyes, six; the two posterior pairs large, circular, nearly on the same 
straight line; the anterior pair very. small, just in front of the origin of 
the lateral antenne. 

The antenne are somewhat fusiform, irregularly constricted, bluntly 
rounded at apex; median antenna one-third longer than the head and 
palpi; lateral a little shorter. 

The tentacular cirri, dorsal, and anal cirri have the same structure as 
the antenne. The dorsal cirri originate some distance within the foot, 
and are very long for the genus; there is usually a deep constriction 
at the outer third or fourth, setting off a fusiform appendix. The anal 
cirri may be double the length of the dorsal. 

The buccal segment, in extension, is as long as the second segment. 

The palpi are large, convex externally, concave internally, apex 
bluntly rounded, anterior third free, connected by a thick membrane 
along their posterior two-thirds; this membrane emarginate in front, 
and divided into lateral halves by an impressed line, which runs back 
to the head. } 

The pharynx occupies four segments, the stomach two. 

The feet (fig. 97) are stout, nearly cylindrical, truncated externally. 
The ventral cirri, bluntly conical, are about one-half the length of the 
foot in front ; behind, as long as the foot. 

In each foot is a fan of compound sete and one simple seta (fig. 100). 
The compound set are very delicate, differing from each other only in 
length (figs. 98, 99). 

Body, colorless; stomach, white; intestines, brown or yellow. 
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Length, 4-5™. 

Number of segments, 33. 

Sexual (capillary) sete on the male appearat the twelfth segment, 
and exist on all save the last 3-5 segments. 
- Common at low water on shells, &e. 


PAIDOPHYLAX Claparéde. 
PADOPHYLAX HEBES, 2. 8p. 
(PL. III, Figs. 31-36.) 


In this species the head (fig. 31) is very short, the width being more 
than double the length; the anterior angles are very broadly rounded; 
the anterior and posterior margins but slightly curved. Eyes, six; the 
anterior pair mere specks; the posterior pairs on each side very alten 
to each other, sometimes in contact; large, circular. 

Palpi very large, without iaccation of division above; below, a nar- 
row sulcus; their length is more than double the length of the head. 

The median antenna arises close to the posterior margin of the head, 
and reaches to the middle, or a little beyond the middle, of the palpi. 
Its form seems to be variable, but in general the inner third is narrow; 
the middle third somewhat enlarged; the outer part narrowed, but not 
so much as the basal part. The lateral antenne are mere buds, about 
the size of the tentacular cirri. 

The buccal segment is about one-half as long as the second segment ; 
its cirri very short. 

The pharynx, in one specimen, occupied the first five segments; the 
stomach three to four. In another the stomach oceupied the eighth and 
ninth segments. 

The dorsal cirri are a trifle larger than the tentacular cirri, but very 
small; and although the posterior cirri are a little larger than the an- 
terior, they are always smaller than the ventral cirri. These last are 
conical, minute, arising from the body, within the foot, and reaching 
about to the apex of the foot. The feet are short, stout, fleshy. 

There are two kinds of sete, simple and compound, with certain slight 
form variations in each series. On the anterior segments the set are all 
compound (figs. 33, 34), short, with short appendix. At about the begin- 
ning of the middle third the simple sete appear. These are, at first, 
straight, single pointed sete (fig. 35), placed dorsally, one to each bundle, 
Ona few of the posterior segments these are replaced by shorter sete, 
which have a second sharp point developed below the terminal point 
(fig. 36). 

The anal segment is a little longer than the segment preceding it; it 
bears three anal cirrima short median and two lateral—which are 
double the length of the median antenna. They are more or less fusi- 
torm. 
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The body is widest in the middle; the length and width of the median 
segments are about equal ; ees of the anterior segments much less 
than the width. 

Body gray or flesh color. According to the notes made on the living 
forms, one specimen had dark red eyes; another black eyes. 

Length of largest specimen, 7™™. 

Number of segments, 44. 

In confinement very sluggish, not at all inclined to move about. 

From low water to 25 fain sand and shells. 


AUTOLYTUS (Grube) Marentzeller. 
AUTOLYTUS CORNUTUS A. Agassiz. 


A. AGassiz. Journal Boston Society Nat. Hist., vol. vii, p. 392, plates 9-11. 1863. 
VERRILL. Invert. Animals of Vin. Snd., ete., p. 590, pl. xii, figs. 65, 66. 1874. 
Wellfleet, low water, in sand. 
Provincetown, 25 fathoms, sand and shells. 
Not common. 


NERILLA Schmidt. 
(Family not determined.) 
NERILLA ANTENNATA Schmidt. 


Nerilla antennata SCHMIDT. Reise nach der Faror, p. 38, pl. iii, figs. 8, 8a. 1848. 
GRUBE. Fam. der Ann., p. 62. 1856. 
CLAPAREDE. Beobachtungen, etc., p. 48, pl. xii, figs. 16-20. 1863. 
Dujardinia antennala QUATREFAGES. Hist. Nat. des Annelés, vol. iii, p.69. 1865. 


We found this species quite abundant in sand at low water. It is 
unquestionably Schmidt’s species. 


Family NEREIDA. 
NEREIS (L.) Cuvier. 
NEREIS VIRENS Sars. 


Nereis virens SARS. Beskrivelser og Jagttagelser, p. 58, pl. 10, fig. 27. 1835. 
Nereis grandis STIMPSON. Marine Invertebrata of Grand Manan, p. 34, fig. 24. 1853. 
Nereis Yankiana QUATREFAGES. Histoire des Annelés, vol. i, p. 153, pl.17, figs. 7-8. 
1865. 
Atitta virens KINBERG. Annulata Nova, p. 172. 1865. 
MaLMGREN. Nordiska Hafs-Annulater, p. 183, et Annulata Polychata, 
p. 56, pl. iii, fig. 19. 1867. 
Nereis virens EHLERS. Borstenwiirmer, p. 559, pl. xxii, figs. 29-32. 1868. 
VERRILL. Invert. Animals of Vineyard Sound, p. 590, pl. xi, figs. 47-50. 
1874. 
WeBsTER. Annel. Chet. of the Virginian Coast, p.235. 1879. 
TURNBULL. Anatomy and Habitsof. Trans. Connecticut Academy, vol. 
iii. 1865. 


718 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [20] 


This species we found, both abundant and large, between tides, 
ranging nearly to the top of high water. 

At Provincetown it was the only-shore Nereis, the NV. limbata, so 
common everywhere south of the Cape,not being found at Provincetown 
at all, though found at Wellfieet. 


NEREIS LIMBATA Ehlers. 


EHLERS. Die Borstenwiirmer, p. 567. 1868. 

VERRILL. Invert. Animals of Vineyard Sound, ete., pp. 318, 590, pl. xi, fig.51. 1874. 

WesBsTER. Annel. Chet. of the Virginian Coast, p. 235, pl. vi, figs. 70,75. 1879. 
Annel. Chet. of New Jersey, p. 111, pl. iii, figs. 21,22. 1880. 


We found a number of specimens of this species at Wellfleet in sand 
and mud. All small. Not found at Provincetown at all, though care- 
fully looked for. At Wellfleet, on some oysters lately brought from 
Chesapeake Bay, we found a living specimen of N. limbata. 


NEREIS PELAGICA Jinn. 


This widely distributed species was common at all depths below fif- 
teen fathoms. For synonomy up to 1868, see Ehler’s Borstenwiirmer, 
p. 511. 


Nereis pelagica LINN. Syst. Nat.,ed.x, p.654; ed. xii, p. 1086. 
VERRILL. Invert. Animals of Vineyard Sound, etc., p. 591, pl. xi, 
figs. 52-55. 1874. 
MARENTZELLER. Siidjapanische Anneliden, parti, p.14. 1879. 


NEREIS TENUIS 2. sp. 
(Px. III, IV, Fires. 37-43.) 


The width of the head (fig. 37), in its widest part, nearly equal to 
the length; posterior two-thirds convex, with convex sides; anterior 
third much narrowed and flattened, and with a median depression run- 
ning back to the convex part of the head. 

Eyes lateral, not quite so regular in outline as shown in the figure; 
posterior pair a trifle larger than the anterior. 

Palpi long, and with long terminal articles, the basal part being a 
little longer than the head. 

Antenne conical, delicate, close to each other at. base, half as long as 
the head. ' 

The proboscis (fig. 38) has the basal and maxillary rings of about the. 
same length. Paragnathi small, conical, black, arranged as follows: 
I, wanting; II, single curved series; III, a transverse series, near the 
posterior margin of the ring; IV, curved line; V, three at the angles 
of a triangle; VI, wanting; VII and VIII, merged, forming a series, in 
part single, in part double. 

The jaws were not completely exposed; on the part seen there were 
five stout, rectangular teeth. 
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Buccal segment a little longer than the second segment. 

Tentacular cirri with long cylindrical basal articles, the posterior 
superior cirrus reaching about to the fourth segment, the others shorter, 
as shown in the figure. 

The dorsal cirri arise from the base of the lingula. On the anterior 
segments this cirrus is as long as its lingula; it grows progressively 
shorter to the tenth segment (fig. 39), after which it again lengthens, 
becoming longer than the lingula on the middle and posterior segments. 

The superior lingula and single lip of the dorsal ramus are alike in 
all respects; stout, conical, close together on the anterior segments, 
shorter and more divergent behind. 

The ventral ramus has but one lip, is shorter and wider than the 
dorsal, somewhat flattened in front, with the lower margin concave 
near the apex, but further back tapering regularly. 

The ventral lingula is a little shorter than the upper lingula, in all 
other respects similar to it; on the posterior segments (fig. 40) turned 
downwards. 

The ventral cirrus arises from a small elevation at the base of the 
ventral lingula; on the anterior segments fusiform (fig. 39), further 
back (fig. 40) more regularly conical. 

The setz are of three kinds (figs. 41, 42, 43). Those of the upper 
ramus are short, hardly reaching beyond the ramus, appendix very 
delicate, terminal points of stem of same length (fig.41). Those of the 
lower ramus in two bundles; in the upper part of the upper bundle the 
setee are the same as those described above (fig. 41); in the lower part 
of the same bundle a few with short appendix (falcate), curved near the 
end, apex bluntly rounded (fig. 43); in the lower bundle, anterior seg- 
ments, many like fig. 43, a few like fig. 42; further back the faleate seta 
become less numerous. In the single specimen found the setz of the 
dorsal rami, after the first few segments, had all been lost. At first 
there is a single black acicula in each ramus; further back a second 
‘ acicula, slender, uncolored, appears in the dorsal ramus. 

The body was colorless except as colored by the blood, which showed 
through very plainly; bases of feet opaque white, this color being due 
to glands within them. 

Length, 45™™. 

Width, 1.2™. 

Posterior third tapering a trifle. This is the most delicate Nereis 
described from our coast. It is easily recognized by its extreme nar- 
rowness as compared with its length. 

But one specimen was taken, off Race Run, near Provincetown; 20 to 
25 fathoms, mud and sand. 


Ch) 
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Family EUNICIDZ. 
DIOPATRA Quatrefages. 


DIOPATRA CUPREA Claparéde. 


Nereis cuprea, Bosc. Hist. Nat. des Vers., Vol. i, p. 143 (teste Claparéde). 1802. 
Eunice cuprea QUATREFAGES. Hist. Nat. des Annéles, vol. i, p. 331. 1865. 
Diopatra cuprea CLAPAREDE. Annel. Chét. du Golfe de Naples, p. 432. 1868. 
VERRILL. Invert. Animals of Vin. Sound, p. 593, pl. xiii, figs. 67, 68. 
1874. . 


WesstTer. Annel. Chet. of the Virginian Coast, p. 236. 1879. Annel. 
Chet. of New Jersey, p. 115. 
Found sparingly at Provincetown; very common at Wellfleet, in the 
harbor, at low water; sand and sandy mud. 


NINOE Kinberg. 


NINOE NIGRIPES Verrill. 


Invertebrate Animals of Vineyard Sound, p.595. 1874. 
Dredged in from 12 to 20 fathoms; sand, shells. 


LUMBRINEREIS (Blainville) Ehlers. 


LUMBRINEREIS FRAGILIS Audouin and M. Edwards. 


LIumbricus fragilis MGLLER. Prodr. Zool. Dan. p. 216, n. 2611 (teste Malmgren). 
Zool. Dan. vol. 1, p. 22, pl. xxii, figs. 1-3. 1788. 3 
Scoletoma fragilis BLAINVILLE. Dict. des Sci. Nat., Article Vers, p. 492 (teste Aud. and 
M, Ea.). 
Lumbrinereis fragilis AUDOUIN and M. Epwarps. Littoral de la France, vol. i, p. 
170. 1834. 
QUATREFAGES. Hist. Nat. des Annéles, vol. i, p. 365. 1865. 
Lumbriconereis fragilis ORSTED. Consp. Ann. Dan. p. 15, figs. 1,2. 1843. Daniels- 
sen, Reise, p. 50. 1857. Reise, p. 116. 1858. (teste Malmgren). 
MALMGREN. Annulata Polychexta, p 177, pl. xv, figs. 83-83 D. 
1867. 
EHLERS. Die Borstenwiivmur, p. 395. 1868. 
VERRILL. Invert. Animals of Vineyard Sound, p. 594. 1874. 
LANGERHANS. Zeitschrift fiir wissenschaftliche Zodlogie, p. 
297. 1879. 


LIumbriconereis borealis KINBERG. Annulata Nova Ofvers af K. Vet.-Akad Férh, No. 
10, p. 568. 1864. 
Lumbriconereis madeirensis. KINBERG. 1. ¢., p. 559 (teste Langerhans). 


Very fine large specimens were dredged. Its resemblance to Ninoe 
nigripes Verrill is very striking. 
Twenty to thirty fathoms; sand and shells. 
LUMBRINEREIS TENUIS Verrill.. 


Jnvert. Animals of Vin. Sound, ete., p.594. 1874. 
This species was not often taken. Sand, low water. 


[23] ANNELIDS OF PROVINCETOWN, MASS. 721 


DRILONEREIS Claparéde. 
DRILONEREIS LONGA Webster. 


Annel. Chet. of the Virginian Coast, etc., p. 240, pl. vii, figs. 84-88. 1879. Annel. 
Chet. of New Jersey, p.116. 1880. 


Quite abundant in sand at low water. 
ARABELLA (Grube) Ehlers 
ARABELLA OPALINA Verrill. 


Lumbriconerés splendida Ley. Marine Invert. Faunaof R.I.andN.J., p.10. 1855. 
Inumbriconereis opalina VERRILL. Invert. An. of Vin. Sound, p. 594, pl. xiii, figs. 69, 70. 
1874. 
Arabella opalina VERRILL, Proc. Acad. Nat. Sciences, Philadelphia, for 1878, p. 299, 
WEBSTER. Annel. Chet. of the Virginian Coast, p.242. 1879. An- 
nel. Chet. of New Jersey, p.116. 1880. 
Very common at low water in sand. 


STAUROCEPHALUS (Grube) Ehlers. 
STAUROCEPHALUS PALLIDUS Verrill. 


VERRILL. Invert. Animals of Vineyard Sound, p.595. 1874, 
Wesster. Annel. Chet. of the Virginian Coast, p.242. 1879. Annel. Chet. of New 
Jersey, p.116. 1880. 


Very rare. Only two specimens were taken. Sand; low water. 
STAUROCEPHALUS OZECUS 2. sp. 
(PL. IV, Fias. 44, 44a-48.) 


The head of this species is constricted just in front of the origin of 
the antenne, the widest part being back of theantenne, where the width 
exceeds the length; the anterior part is regularly curved, obtuse (fig. 
44), There are no eyes. 

The antennz are quite long, composed of about fifteen articles; in- 
creasing slightly in diameter from origin along the inner third, then 
tapering gradually to the end; the last three or four articles elongated. 

The palpi are stout, tragsversely wrinkled, canaliculate; terminal 
article fusiform, bluntly rounded at apex, forming nearly one-third the 
entire length. 

The first two segments are about equal in length, a little longer than 
those following them. 

The dorsal cirri (fig. 45) have a terminal article shaped like the cor- 
responding part of the palpi; they are nearly cylindrical, reach just 
beyond the foot. 

The ventral cirri are short, fusiform, arising near the apex of the foot 
and reaching a little beyond it. 

S. Mis. 110-———46 
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The foot ends in three rounded lobes, of which the upper (fig. 45) is 
very large, the two lower small and projecting beyond the upper, diver- 
gent. The anterior feet are in length about one-half the width of the 
body, growing progressively longer along the anterior third, from which 
point their length equals the width of the segments to which they are 
attached. 


The anal segment is about double the length of the segment preced- 
ing it. There are three anal cirri; the lateral cirri are made up of from 
three to five nearly cylindrical articles, each one slightly less in diame- 
ter than the one preceding it, and in length equal to the anal segment ; 
the median cirrus is in all respects similar to the basal article of the 
lateral. 

There are two kinds of set in the upper bundle; in the upper part 
one to three very delicate capillary sete (fig. 46) minutely denticulated 
along one edge for some distance; below these, two or three having a 
very peculiar form (fig. 47); these are about two-thirds as long as 
the first form, inner three-fourths of uniform diameter, near the end 
denticulated, external tooth sharp pointed, prolonged nearly in the line 
of the main part of the seta; external to the base of this tooth the seta 
becomes suddenly very delicate, capillary. These sete may be curved, 
as in the figure, or straight. In the lower bundle only compound setz 
(fig. 48) are found. These are arranged in a fan, growing progressively 
shorter from the upper to the lower part of the fan, the shortening, for 
the most part, affecting the appendix. With such magnifying power as 
we had the appendix of these setae seemed to have the apex bluntly 
rounded, without tooth. 

The body was convex above and at the sides, flattened below; the 
segments distinctly separated from each other by well-impressed lines 
of segmentation. 

The general color was white. 

Length of largest specimen, 8™™. 

Width, 0.5™™, 

Number of segments, 51. 

In young specimens the antenne and palpi appear as mere buds. The 
head is larger relatively than in adults. The dorsal cirri have no basal 
articles, but arise, like the ventral cirri in mature forms, from the side 
of the foot, near the end. They moved with a perfectly uniform gliding 
motion, due, no doubt, to the action of cilia, without any apparent effort 
of the body or feet. In a more advanced stage the palpi were club- 
shaped, lacking the terminal article. 

Very common insand at low water. The young forms were especially 
numerous. 
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Family GLYCERID. 
RHYNCHOBOULUS Claparéde. 
RHYNCHOBOLUS DIBRANCHIATUS Verrill. 


Glycera dibranchiata EHLERS. Borstenwiirmer, p. 670, pl, xxiv, figs. 1, 10-28. 1868. 
GruBE. Jahres-Bericht der Schles. Gesell. fiir vater liin Cultur, p. 64, 1869. 
Rhynchobolus dibranchiatus VERRILL. Invert. An. of Vin. Sound, etc., p. 596, pl. x, 
figs. 43,44. 1874. 
WesstER. Annel. Chet. of the Virginian Coast, etc., p. 245. 1879, Annel. 
Chet. of New Jersey, p. 117. 1880. 


Very common in sand at low water. 


GONIADA Audouin and M. Edwards. 
GONIADA GRACILIS Verrill. 
(PL. V, Fias. 49-52.) 


Eone gracilis VERRILL. Invert. An. of Vin Sound, etc., p. 596. 1874, 
Goniada gracilis VERRILL. Proceedings U. 8. National Museum, p. 174. 1879. 

We found in the fine sand of the harbor, at about half-tide, a number 
of specimens evidently referable to Goniada, and which we regarded as 
undescribed. Professor Verrill, however, regarded them as belonging 
to the species described by him as Hone gracilis, since changed to Gont- 
ada gracilis, as above. 

The apex of the head (fig. 49) is nearly hexagonal. 

The antenne are composed of three articles, of which the inner forms 
over half the entire length; the outer articles are about equal in length; 
the diameter decreases progressively ; external article very delicate. 

The first and sixth segments of the head bear each a pair of minute 
eyes; those on the sixth segment not always demonstrable in alcoholic 
specimens. 

The dorsal cirri on a few of the anterior segments and the ventral 
cirri back of the middle of the body are rounded; elsewhere they are 
somewhat flattened, as is, also, the lower lip of the lower ramus. 

The dorsal ramus appears at the 27th segment. 

The sete of this ramus are short, simple, a little curved at the apex. 

From the 26th-30th segment the long compound sete of the ventral 
ramus become much elongated, the appendix, especially, being very long 
and delicate. (Compare fig. 50 with fig. 52.) 

This may be a sexual peculiarity; but, as all the specimens taken were 
sexually mature, we had no means of determining this point. 

The normal color would seem to be yellowish-white; this changes to 
pure white in the males after the 30th, and to flesh-color, varying from 
light to dark, in the females, after the 20th segment. The eggs are 
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large, crowded, flesh-colored, determining the color of the body, in the 
females, given above. 

In confinement they were very active, moving about rapidly, and 
throwing themselves into coils, after the manner of Rhynchobolus. 

Length in contraction, 35—50™™. 

Greatest diameter—1™™. 

They taper rapidly along a few of the anterior and posterior segments; 
otherwise the diameter is uniform. 

Found sparingly, burrowing in the finest sand of the harbor; half- 
tide to low water. 


Family ARICIID. 
ARICIA (Savigny) Audouin and M. Edwards. 
ARICIA ORNATA Verrill. 
Invert. An. of Vin. Sound, etc., p.596. 1874. 


Not common. A few very fine large specimens were taken at extreme 
low water, in sandy mud. 


SCOLOPLOS Orsted. 


SCOLOPLOS ROBUSTA. 


Anthostoma robustum VERRILL. Op. cit., p. 597, pl. xiv, fig. 76. 1874. 
Webster. Annel. Chet. of the Virginian Coast, p.258. 1879. 


All the specimens taken were small. Sand; low water. 


SCOLOPLOS FRAGILIS. 


Anthostoma fragile VERRILL. Op. cit., p.598. 1874. 
WEBsTER. Annel. Chet. of Virginian Coast, p.258. 1879. Of New 
Jersey, p.121. 1880. 


Common, especially at Wellfleet. Sand; low water. 


Family OPHELITD. 
OPLILIA (Savigny) M. Edwards. 
OPHELIA LIMACINA. Sars. 


Ammotrypane limacina H. RatHKE. Novy. Act. Nat. Cur., vol. xxi, p. 190, pl. x, figs. 4-8. 
1840. 

GRUBE. Fam.der Ann., p.70. 1851. 

KOREN. Nyt. Mag., vol. ix, p. 94 (teste Malmgren). 

JOHNSTON. Cat. Brit. Mus., p.217. 1865. 

QUATREFAGES. Hist. Nat. des Ann., vol. ii, p.279. 1865. 
Ophelia bicornis ORsTED. Grénlands Annulata Dorsibranchiata, p. 32, figs, 104, 105, 115, 

116,121. 1843. 
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Ophelia bicornis Sars. Nyt. Mag., vol. vi, p. 207. 
Ophelia limacina Sars. Nyt. Mag., vol. vii, p. 381 (teste Malmgren). 
Ophelia borealis QUATREFAGES. Hist. Nat, des, Ann., vol. ii, p. 273. 1865. 


Quite common in the sand, at low water. 


AMMOTRYPANE 4H. Rathke. 
AMMOTRYPANE FIMBRIATA Verrill. 
Invert. An. of Vin. Sound, etc., p. 604, pl. xv., fig.79. 1874. 


Only one specimen was taken. Sand; low water. Wellfleet. 


Family THELETHUSIDA. 
ARENICOLA Lamarck. 


ARENICOLA MARINA Malmgren. 


Iumbricus marinus LINN. Syst. Nat., ed. xii, vol.i, p. 1077. 
Lumbricus papillosus O. FABRICIUS. Fauna Groénlandica, p. 283. 1780. 
Arenicola piscatorum LAMARCK. Syst. d. An. sans. Vert., p.324. Hist. Nat. An. sans, 
Vert., 2d ed., vol. v, p.580 (t. Malmgren). 
Aub. AND M. Epwarps. Littoral de la France, vol. ii, p. 285, pL 
8, figs. 8-12. 1834. 
JOHNSTON. Cat. Brit. Mus., p.287. 1865. 


Arenicola marina malmgren Annulata Polycheta, p.188. 1867. 
s 


The specimens of this species were all collected in one locality, at 
Race Run, in coarse sand. We did not find it in Provincetown harbor 
or at Wellfleet, though the conditions seemed to be favorable, and we 
looked for it with care. At Race Run were obtained numerous speci- 
mens, but they were all small. 


Family CHLORASMID A. 
TROPHONIA MM. Edwards. 


TROPHONIA AFFINIS Verrill. 


Siphonostomum affine LerDy. Marine Invert. Fauna of R. I. and N. J., p. 16, 1855. 
Trophonia afinis VERRILL. Op. cit., p. 605, pl. xiv, fig. 75. 1874. 


Only two specimens were collected. Low water; sand. 


Family STERNASPIDZ. 
STERNASPIS Otto. 


STERNASPIS FOSSOR Stimpson. 


Stimpson. Marine Invert. of Grand Menan, p. 29, fig.19. 1854, 
VERRILL. Invert. An. of Vin. Sound, p. 606, pl. xiv, fig. 74. 


Abundant; dredged; 20-30 fathoms. 
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Family CHA TOPTERIDA. 
SPIOCHATOPTERUS Sars. 


SPIOCHAZTOPTERUS OCULATUS Webster. 


’ 


Annel. Chet. of the Virginian Coast, ete., p. 247, pl. viii, figs. 98-102. 1879.—Annel. 
Chet. of New Jersey, p.118. 1880. 

We found this species in great numbers at Wellfleet. Here a great 
area of sand-flat is exposed at low water, drained by swiftly running 
streams. It is along the borders of these streams that this species is 
most abundant. Often 6 or 8 could be obtained from a single “dig” of 
the spade. It occured under the same conditions in Virginia and New 
Jersey, but much more sparingly. These three localities are the only 
ones reported up to this time. 


Family SPIONIDA. 
SCOLECOLEPIS Blainville. 


SCOLECOLEPIS VIRIDIS Verrill. 


VERRILL. Invert. Animals of Vin. Sound, etc., p.600. 1874. 
WEBSTER. Annel. Chet. of New Jersey, p.118. 1580. 


Wellfleet. Rare, only one specimen taken. Sand, low water. 


SCOLECOLEPIS CIRRATA Malmgren. 


Nerine cirrata Sars. Nyt. Mag., vol. vi, p. 207 (teste Malmgren). 
Scolecolepis cirrata MALMGREN. Annulata Polycheta, p. 199, pl. x, fig.54. 1867. 
VERRILL. Invert. An. of Vin. Sound, p. 602. 1874. 


Not common. Dredged in from 20-30 fathoms; sand. 
SPIO (0. Fabr.) Orsted. 


SPIO SETOSA Verrill. 
VERRILL. Op. cit., p. 602, pl. xiv, fig. 71. 1874. 
WEBSTER. Annel. Chet. of N.J.,p.119. 1880. 


Provincetown; low water to 25 fathoms. 
Wellfleet; low water, sand. 
Common. 


(SPIO RATHBUNI, 2. sp. 
(PL. V, Fies. 53-59.) 


Head oval (fig. 53), length about double the width, sides very slightly 
convex; anterior end divided into two rounded lobes; posterior end a 
little narrower than the anterior; the anterior third of the head, together 
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with a narrow lateral space, depressed, flattened; the remaining part of 
the head somewhat elevated. 

Eyes small, black; variable both in number, position, and form ; not: 
the same in any of these respects on any two specimens. 

- Tentacles of the form usual in this group, rather stout, reaching back 
to the eighth segment, tapering slightly, the diameter at the apex be- 
ing about one-half that at the base. 

The buccal segment is very large, reaching in front to the anterior 
margin of the head; at the sides and behind extending far beyond the 
head; it has both dorsal and ventral rami, of the same form as those of 
the next segment, but not quite so large. 

The dorsal rami of the non-branchiated segments consist of an ante- 
rior, low, rounded, lobe; and a posterior, somewhat elongated and flat- 
tened, cirrus. 

The ventral rami of the first ten segments do not differ materially 
from the dorsal rami; after the tenth segment the ventral cirri grow 
progressively smaller and disappear; the anterior lobe, now become 
lateral and transverse, is lengthened and depressed (fig. 55). 

On the branchiated segments nothing remains of the dorsal ramus 
but a conical elevation from which the sete arise. 

The branchie begin on the thirteenth segment (fig. 55). They are 
slightly wider at either extremity than in the middle, apex very widely 
rounded; outer margin with a wide membrane reaching from base to 
apex; inner margin, as well as an elevated membranous ridge uniting 
the bases of the opposite branchiz, with very long, densely crowded cilia; 
on the largest specimen taken there were 25 pair of branchiz followed 
by 15 non-branchiated segments. 

The seta of the first eight segments are all capillary, mostly long and 
delicate; those of the dorsal rami longer than the ventral. In both 
rami are a few shorter sete, somewhat wider along their inner two-thirds 
(fig. 56). 

The dorsal sete of the branchiated region are a little shortened, but 
back of the branchie grow long again, and are even more delicate than 
in front. 

On the 9th segment the ventral setz are changed to hooks (fig. 58), 
of which there are from 4 to 7 in each rami; they project but slightly be- 
yond the setigerous lobe, and are covered by a delicate membrane. 

The anal segment ends in four short, stout, bluntly conical lobes (fig. 
59). The body is flattened above, convex laterally and below. In- 
pressed lines, running along the ventral surface, include the middle 
half of this surface; these, being crossed by the lines of segmentation, 
furnish median ventral plates. 

The extended proboscis was not seen. 

* The poscerior margin of the mouth is crenulated; the anterior margin 
of the buceal segment is divided by a longitudinal median incision into 
two rounds! lobes, which may be widely separated or closely approxi- 
mated. 
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Largest specimen. 
Length, 10™™. 
Width, 0.5™™. 
Number of segments, 49. 
This species lives in delicate sand tubes; low water. ° 


PRIONOSPIO (Malmgren) Sars. 
PRIONOSPIO (species not determined). 


A single specimen, too much injured for identification, was dredged 
in the harbor. Bottom muddy, covered with dead eel-grass. 


STREBLOSPIO Webster. 
STREBLOSPIO BENEDICTI Webster. 


(PL. V, Fras. 60-64.) 
Annel. Chet. of New Jersey, p. 120, pl. v, figs. 48-50. 1880. 


The head (fig. 6) is emarginate in front. The lobes of the dorsal and 
ventral rami do not disappear as stated in the original description, but 
become much smaller; the error arose from not studying transverse 
sections. 

We found this species in great numbers at Wellfleet, above the har- 
bor, living in soft, black mud, which formed a layer, two or three 
inches thick, over compact sand. The tubes were placed vertically in 
the mud, very close together. They were not as large as the specimens 
found in New Jersey. 

The anal segment has a shallow sucker (fig. 64), with thick, rounded 
margin. 
SPIOPHANES Grube. 


SPIOPHANES VERRILLI 2. sp. 
(PL. VI, Fias. 65-72.) 


Head (fig. 66) resting on the buccal segment; posterior half raised, 
presenting somewhat the appearance of a carina; anterior half rapidly 
widening, thin, depressed, with anterior angles much prolonged. Eyes 
four, small, black, lateral; anterior pair about on the middle line; pos- 
terior pair half way between the anterior pair and the posterior margin 
of the head. 

We were unable to find the minute posterior antenna represented as 
belonging to this genus. 

Tentacles (fig. 65) reaching back to the eighth segment; canalicu- 
late, margins of canal rounded and scolloped. 

The dorsal cirri on the anterior segments are wide at base, narrowed 
at about the middle, with their outer half conical (fig 67); the base grad- 
ually becomes more swollen, the apex more attenuated, until the middle 
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line is reached, when the basal part becomes smaller, the outer part 
longer, with a slight increase in its diameter. Back of the dorsal cirri 
of the anterior segments is a thin plate, with convex margin, in front of 
which the sete arise. This plate exists on all segments, but after a 
few of the anterior becomes narrower, longer, conical (fig. 69). 

The ventral cirri of the first four segments are a little smaller than 
the dorsal cirri; they have a straight upper, a convex lower, margin; 
behind them is a plate or lobe similar to the dorsal ramus; back of 
the fourth segment the cirrus disappears, and the ventral ramus moves 
gradually towards the ventral margin (fig. 69). After the fourth seg- 
ment a projecting, arched plate, similar to the ventral ramus, is found 
about half way between the two rami. 

From the sixth segment a membranous densely ciliated ridge (fig. 68) 
connects the bases of the opposite dorsal cirri. At first this ridge is 
quite low, but afterwards becomes well marked. 

The dorsal set of the anterior segments are very long (fig. 70), deli- 
cate, margined on one edge; they shorten a little backwards, but behind 
the middle again increase in length. 

The ventral sete (fig. 71) are shorter, more curved,and a little wider; 
in other respects similar to the dorsalsetw#. On the sixth segment the 
ventral sete change to uncini (fig. 72). These project very slightly. 
There are a few capillary setz at the lower end of each series of uncini. 
The anal segment is bluntly rounded, with two delicate filiform cirri. 

On the anterior segments the dorsum is flat; the sides and ventral 
surface convex; further back the dorsum becomes convex; the sides 
nearly straight; the ventral surface flat, or slightly convex. 

General color of the body red; head, sides of body, and feet, white. 
Only two specimens were found. 

Length of largest specimen, 21™™. 

Width, 1™: 

Number of segments, 82. 

Found at Wellfleet, in sand, at low water. 


POLYDORA Bose. 


POLYDORA LIGNI Webster. 


Annel, Chat. of New Jersey, etc., p. 119, pl. v, figs. 45-47. 1880, 


Our specimens were found living on the valves of Pecten irradians, 
their tubes occupying the spaces between the ribs. 
Low water; not common. 


POLYDORA CONCHARUM Vervill. 


Proceedings of the United States National Museum, p. 174. November, 1879. 


This large and peculiar species was very common, from near high 
water mark to 30 fathoms. 
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Family CIRRATULID. 
CIRRATULUS Lamarck. 


CIRRATULUS GRANDIS Verrill. 


VERRILL. Invert. Animals of Vineyard Sound, etc., p. 606, pl. xv, figs. 80, 81. 1874. 
WesstTER. Annel. Chet. of the Virginian Coast, ete., p. 258. 1879. Annel. Chet. of 
New Jersey, p. 122. 1880. 


Specimens rare, not large. Found under stones, at low water. 


DODECACERIA Orsted. 
DODECACERIA CONCHARUM Orsted. 


Orstep. Ann. Dan. Consp., p. 44, fig. 99. 1843. 

JOHNSTON. Catl. Brit. Museum, p. 212. 1865. 

QUATREFAGES. Hist. Nat. des Ann., vol. i,, p. 464. 1865. 
MALMGREN. Annulata Polycheta, p. 206. 1867. 

VERRILL. Proceedings United States National Museum, p. 178. 1879. 


One specimen only. Twenty to twenty-five fathoms; sand and shells. 


Family CAPITELLID®. 
NOTOMASTUS Sars. 


NOTOMASTUS FILIFORMIS Verrill. 


VERRILL. Invert. An. of Vin. Sound, etc., p. 611. 1874. 
WEBSTER. Annel. Chet. of New Jersey, p. 123, pl. v, figs. 51-54. 1880. 
Very abundant at low water, in the sand. . 


NOTOMASTUS LURIDUS Verrill. 


VERRILL. Op. cit., p.610. 1874. 
WEBSTER. Op. cit., p. 123. 1880. 


Quite common at low water; sand. 


CAPITELLA Blainville. 
CAPITELLA CAPITATA Van Beneden. 


Jumbricus capitatus FABRICIUS, Fauna Gron., p. 279. 1780. 

Capitella Fabricii BLAINVILLE. Dict. des Sc. Nat., vol. 57, p. 443. 1828 (teste Clpd.). 

LIambriconais capitata Frey and Lrevuck. Beitriige z. Kenntn. wirbelloser Thiere, p. 

141. 1847. 

Capitella capitata VAN BENEDEN. Bull. Acad. deBelg., vol. iii, 1857, teste Claparéde 
CLAPAREDE, Rech. Anat. Annélides des Hébrides, p. 42, pl. i, figs 
9-14. 1861. Annel. Chet. du G. de N., part ii, p. 10, pl. xxvii 
fig. 1. 1868. 

Capitella capitata MALMGREN. Annulata Polycheta, p. 207. 1867. 
McIntosu. Annelida of the cruise of the Valorous to Davis Strait, 

; p. 507. 1877. 
Valli ciliata JOHNSTON. Cat. British Worms, p. 67. 1865. 
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We found a few specimens of Capitella, which we are not able to sep- 
arate from C. capitata. Sexual sete on the eighth and ninth segments; 
all segments before the eighth with capillary setz only; after the ninth, 
with uncini only. On one young specimen capillary sete were found 
only on three segments. Another had five segments with capillary sete ; 
still another had capillary sete on seven segments, but there were a 
few uncini in the seventh ventral ramus. 

Near high water mark, in sand. 


Family MALDANIDi. 
NICOMACHE Malmgren. 


NICOMACHE LUMBRICALIS Malmgren. 


Sabella lumbricalis O. FABRICIUS. Fauna Groén., p. 374. 1780. 

Clymene lumbricalis Sars. Fauna littoralis norvegiz, vol. ii, p. 16, pl. ii, figs. 23-26, 
1856. 

Nicomache lumbricalis MALMGREN. Nordiska Hafs-Annulater, p.190. 1865. Annulata 
Polychaeta, p. 209, pl. xi, fig. 60. 1867. 


Dredged, 12 to 28 fathoms. 
PRAXILLA Malmgren. 


PRAXILLA ELONGATA Webster. 
Annel. Chat. of New Jersey, p. 124, pl. vi, figs. 55-59. 1880. 


We found this species quite common both at Provincetown and Well- 
fleet, living in sand and gravel. At Wellfleet associated with Amphi- 


trite ornata VERRILL. 
CLYMENELLA Verrill. 


CLYMENELLA TORQUATA Verrill. 


Clymene torquatus LEIDY. Marine Invert. Fauna of Rhode Island and New Jersey, 
p. 14. 1855. 
Clymenella torquata. VERRILL. Invert. An. of Vin. Sound, p. 608, pl. xiv, figs. 71-73. 
1874. 
Wesster. Annel. Chet. of the Virginian Coast, p. 258. 1879. 
Of New Jersey, p. 123. 1880. 


Very abundant, low water, sand and gravel. 


Family AMPHICTENIDA. 
CISTENIDES Malmgren. 


CISTENIDES GOULDIL Verrill. 


Pectinaria Belgica GOULD. Invertebrata of Mass., ed. i, p. 7, pl. i, fig. 1. 1841. 
Pectinaria auricoma Leipy. Marine Invert. Fauna of Rhode Island and New Jersey, 
p. 14, 1855. 
Cistenides Gouldii VERRILL. Op. cit., p? 612, pl. xvii, figs. 87, 87 a. 1874. 
WEBSTER. Op. cit. (N.J.), p.127. 1880. 


Common and very large. Low water. Wellfleet and Provincetown. 
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AMPHARETID. 
MELINNA Malmgren. 


MELINNA CRISTATA Malmgren. 


Sabella cristata Sars. Fauna littoralis Norvegia, vol. ii, p. 19, pl. ii, figs. 1-7. 1856. 
Melinna cristata MALMGREN. Nordiska Hafs-Annulater, p. 371, pl. xx, fig. 50. 1865. 
Ann: Polych:s piel. oor. 
VERRILL. Op. cit., p. 613. 1874. 
Phenaciacristata QUATREFAGES. Hist. Nat. des Ann., vol. ii, p. 377. 1865. 


Single much injured specimen. Dredged; 25 fathoms. 


Family TEREBELLIDZ. 
AMPUITRITE (Miiller) Malmgren. 


AMPHITRITE ORNATA Verrill. 


Terebella ornata Le1IDY.—Marine Invert. Fauna of R. I. and N. J., p. 14, pl. xi, figs. 
44,45. 1855. 

Amphitrite ornata VERRILL.—Invert. An. of Vineyard Sound, etc., p. 613, pl. xvi, fig. 
82. 1874. 

Amphitrite ornata WEBSTER.—Annel. Chet. of the Virginian Coast, p. 262. 1879. Annel. 
Chet. of N. J., p. 127. 1880. 


This species was very rare at Provincetown, but we found it in great 
numbers at Wellfleet, in coarse sand and mud, very near high water 


mark. 
AMPHITRITE BRUNNEA Verrill. 


Terebella brunnea STIMPSON.—Marine Invert. of Grand Manan, p. 31. 1854. 

Amphitrite Johnstoni MALMGREN.—Nord. Hafs-Annulater, p. 377, pl. xxi, fig. 51. 
1865. Annulata Polycheta, p. 216. 1867. 

Amphitrite brunnea VERRILL.—Check-list. 

Professor Verrill regards A. Johnstonti MALMGREN as a Synonym of 
T. brunnea STIMPSON. Stimpson’s description, however, is very im- 
perfect. We found two specimens which agree in most particulars, 
though not in all, with Malmgren’s figures of A. Johnstoni. They have 
twenty-four segments with capillary sete. A very fine large species, 
dredged in deep water by the Fish Commission, and regarded at first 
by Professor Verrill as A. brunnea, has twenty-five segments with capil- 
lary sete. Our specimens of A. brunnea were found under stones, at 


low-water. 
NICOLEA Malmgren. 


NICOLEA VIRIDIS n. sp. 


(PL. VI, Fias. 73,74.) 


The frontal membrane is very large; the tentacles numerous and 
long, some of them as long as the body. 
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The branchiw are divided from near the base, flattened, ending in 
short blunt subdivisions (fig. 73). The anterior branchize are much 
larger than the posterior. 

The uncigerous tori on the segments bearing capillary sete are 
large, projecting, convex externally; then follow eight segments, on 
which the tori are much smaller, and square; then three segments, 
apparently without sete; then a short anal segment, with crenulated 
margin. 

No lines of segmentation can be made out in living specimens on the 
dorsum and sides as far back as the last segment with capillary sete ; 
on alcoholic specimens they are faintly perceptible. 

The cirri of the third and fourth setigerous segments of the male 
form are small, flattened, quadrangular. 

The uncinate sete have one very large tooth at the apex (fig. 74). 

The body tapers very gradually, the diameter of the last segment being 
about one-half that of the anterior segments. 

The general color is green; anterior two-thirds with numerous irreg- 
ular black specks on the dorsum and sides; these become larger and 
confluent on the posterior segments, forming spots or blotches. First 
segment crossed by a band of dark reddish-brown specks (? eye specks), 
closely crowded ; tentacles light flesh-color ; branchiw with dark-brown 
center. 

A single specimen, a male, was taken in sand, at low water. 

Length, 9™™, 

Greatest width, 1™™. 

PISTA Malmgren. 


In the Invertebrate Animals of Vineyard Sound, etc., Professor Ver- 
rill has described a new genus, Scionopsis, which he says is closely 
related to Pista, differing from that genus in the extent of the mem- 
brane on the third segment, and in the structure of the branchiz. We 
found at Wellfleet a form which seems to be intermediate between 
Pista and Scionopsis. In the form of the uncinate sets and in the 
lateral membrane on the second and third segments it agrees with 
Pista; until closely examined the branchiz seem also to agree with 
Pista, since, owing to the arrangement on the stem, they present the 
same peculiar form. However, in the method of branching they agree 
with Scionopsis. It seems best, for the present at least, to refer both 
this new form and Scionopsis VERRILL to Pista. 


PISTA INTERMEDIA 2. sp. 


(Px. VI, Fries. 75-78.) 


The branchiz in this species arise from an elongated central stalk, 
the basal portion of which is naked (without branches) for a variable 
length, depending upon the size of the branchie. The branches are 
given off from the stem very close to each other, and appear to be ar- 
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ranged in a very slowly ascending spiral. Each main branch sub- 
divides close to its origin, and again divides; there is a strong tend- 
ency to terminate in a short bifurcation, one branch of which is a little 
longer than the other (fig. 75). The lowest main branches are the 
largest. They are convex externally, concave internally, directed up- 
ward and a little outward. The main branches grow rapidly shorter 
from base to summit, and tend more directly outward. The result of 
this arrangement is an egg-shaped branchia, the small end outward. 
There would appear to be normally four branchix, but none of our 
specimens show more than three. 

The tentacular cirri are short, numerous. 

The lateral membrane of the second segment is short but high ; outer 
inargin convex; the corresponding membrane of the third segment is 
lower, but extends from the dorsal to the ventral surface. 

The anterior ventral shields are very short; the others are variable 
in form; they may be square, or their length may be more or less than 
their width. 

There are two series of capillary setv (figs. 76, 77), the sete not dif- 
fering much from each other except in length. 

The uncini of the anterior segments (fig. 78) do not differ much 
from those further back, and will be seen to closely resemble those of 
Pista cristata, as figured by Malmgren. The elongated inferior process, 
said by Malmgren to exist on the uncini of the first six uncigerous seg- 
ments in this species, we found on all uncini. It does not seem, how- 
ever, to be a process of the uncini, but a tendon or cord, derived from 
a membrane, which, in part at least, covers each uncinus. We were 
able to trace this membrane to the extent shown in fig. 78. On all the 
species of this family which we have had an opportunity to examine 
we have found a similar membrane and similar cords, when sufficient 
care has been taken with the preparation of the uncini for examination. 
It may further be noted, both as regards this species and Pista palmata, 
that the uncini are not simply flattened with a single series of terminal 
points, but that the apex is much widened, with transverse series of 
points, each series composed of from three to five points, corresponding 
to the single series seen when the uncinus is viewed from the side. 

The notes on color were made by Professor Verrill. Anterior region 
dull olive-green dorsally, sometimes tinged with reddish, and usually 
with more or less distinct transverse lines of reddish between the seg- 
ments, these lines less marked in front. On the sides each torus is sur- 
rounded by a broad band of dark blood-red, and above each setigerous 
fascicle, except in front, there is a red spot. On the sides, between 
the segments, are narrow pale-olive sutural bands. Ventral surface 
pale-olive or yellowish-green. Each ventral shield with a conspicuous 
red spot on the lateral borders, those on the posterior shields being con- 
nected with the lateral bands. Feet, pale greenish. Posterior portion 
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of body plain yellowish-green or olive green. Branchie greenish, or 
yellowish, or flesh-color with bright red blood vessels showing through. 
Length of largest specimen, 75™™. 
Tube formed of coarse sand. 
Found at Wellfleet in sand at low water. 


Not common. 
PISTA PAIMATA. 


(Px. VIL, Fic. 79.) 


Scionopsis palmata VERRILL. Invert. Animals of Vin. Sound, p.614. 1874. 
Scionopsis palmata WEBSTER. Anuel.Chet.of the Virginia Coast, p.262, 1879. Of 
New Jersey, p.128. 1880. 


Found sparingly at low water. 
The considerations that lead us to unite this form to Pista have been 


stated above. 
TRICHOBRANCHUS Malmgren. 


TRICHOBRANCHUS ?GLACIALIS Malmgren. 
Nord. Hafs-Ann., p. 395, pl. xxiv, fig.65. 1865.—Ann. Polycht., p. 220. 1867. 


We found but one specimen of this genus, and that without branchia, 
and otherwise much injured. Depending mainly on the sete, we refer 
it with some doubt to Malmgren’s species. 


Sand; low water. 
POLYCIRRUS Grube. 


POLYCIRRUS EXIMIUS Verrill. 


Torques eximea Letpy. Marine Invert. Faunajof R.I.and N.J., p.14, pl.xi, 51, 52, 
1255. 
Polycirrus eximius VERRILL. Invert. An. Vin. Sound, etc., p. 616, pl. xvi, f. 85, 1879. 
WesstTER. Annel. Chet. of the Virginian Coast, p. 263,1879. Of 
New Jersey, p.128. 1880. 


ENOPLOBRANCHUS Verrill. 


ENOPLOBRANCHUS SANGUINEUS Verrill. 


Chatobranchus sanguineus VERRILL. Op. cit., p.616, 1874. 
Enoplobranchus sanguineus VERRILL. Check-list (advance sheets). 
WessterR. Annel. Chet. of the Virginia Coast, p. 263. 1879. 


Found only at Wellfleet. Sandy mud; low water; abundant. 


Family SABELLID. 
SABELLA (L.) Malmgren. 
SABELLA MICROPHTHALMA Verrill. 


VERRILL.! Invert. Animals of Vin. Sound, p. 618. 1874. 
Wesstrr. Annel. Chet. of the Virginian Coast, p. 275. 1879. Of New Jersey, p. 
128. 1880. 


Not common. Found at low water. 
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POTAMILLA Malmgren. 
POTAMILLA NEGLECTA Malmgren. 


(Pu. VII, Fias. 80-84.) 


Nordiska Hafs-Annulater, p. 401, pl. xxvii, fig. 84. 1865. Aunulata Polychxta p. 

222. 1867. 

The specimens, which we refer, without much doubt, to this species, 
were pure white, very beautiful. The ventral sulcus, contrary to the 
generic diagnosis, was continued on the dorsum, although seen with dif- 
ficulty in alcoholic specimens. The branchial cirri were readily lost. 

Length, 60™™, 

Diameter, 3™™, 

Length of branchiex, 9-13™™. 

Length of first eight segments, 9™™. 

Dredged in 25 fathoms; sand and shells. 


POTAMILLA RENIFORMIS Malmgren. 


Sabella reniformis LEUCKART. Archiv. f. Naturg., p. 183, pl. 3, fig. 8. 1849 (teste 
Malmgren). 
Sabella oculifera LEtDyY. Marine Invert. Fauna of R. I. and N. J., p. 13, pl. xi., figs. 
55-61. 1855. 
QUATREFAGES. Hist. Nat. des Annéles, vol, ii, p. 461. 1865. 
Sabella aspersa KROYER. Bidrag till Sabellerne, p. 19. 1856. 
Sabella oculata KROYER. Bidrag till Sabellerne, p. 22. 1856. 
Sabella reniformis SARS. Christ. vid. Selsk. Forh., p. 123. . 1861. 
Sabella (Potamilla) reniformis MARION-BOBRETZSKY. Annales des Sci. Nat. vol. ii, p. 
91, pl. x1, fig. 22. .1875. 
Potamilla reniformis MALMGREN. Annulata Polych., p. 222, pl. xiv, fiz Hidde) Oats 
Potamilla oculifera VERRILL, Invert An. of Vin. Sound, p. 617, pl. xvii, fig. 86. 1874. 
Potamilla reniformis VERRILL. Check-list. 
We collected but one specimen of this species. Dredge‘ in 25 fathoms; 
sand and shells. 


OTHONIA Johnston. 


OTHONIA FABRICII Johnston. 


Othonia Fabricii, JOHNSTON. Lond. Mag. Nat. Hist., vol. viii, 181, fig. 19 (teste Malm- 
gren and Claparéde). 
Fabricia Leidyi VERRILL. Op. cit., p. 619. 1874. 

For the remaining synonomy of the species see Malmgren, Annulata 
Polychaeta, p. 225. Also Claparéde, Annel. Chet. du Golfe de Naples, 
p. 151. Malmgren’s rejection of Fabricia seems to be valid, and Clapa- 
réde’s claim for Othonia, as opposed to Amphicora, seems equal'y sound ; 
but his retention of Fabricia is not desirable. On decaying woud, near 
high water mark. 


“I 
Oo 
“1 
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MY XICOLA (Koch) Malmgren. 
MyYxXICuLA STEENSTRUPI Kroyer. 


Mysxicola Steenstrupi KROYER. Bidrag til Kunds., om Sabellerne, p. 35. 1856. 
MALMGREN. Nord. Hafs-Ann., p. 408. 1865. Pl. xix, fig. 90. 
Annulata Polycheta, p. 227. 1867. 
Myzxicola Sarsi KROYER. Op. cit., p.9. 1856. 
Sars. Christ. Vid. Selsk. Forh., p. 130. 1861. 

Body white or yellowish white. The anterior segments, 3-6, may be 
brown, or white, or mottled. After the fourth segment there may be 
one, two, or three circular brown specks on the sides of each segment. 
These spots fail on a few of the posterior segments, but on the sides 
of the anal segment they are numerous, from four to twelve on each side, 
according to the size of the specimen. The branchie are greenish yel- 
low at base, with their outer two-thirds reddish brown, or they may be 
greenish white throughhout; branchial cirri of the same color as the 
branchie. 

Dredged in 25 fathoms; sand and shells. 


Family SERPULIDA. 
HYDROIDES Gunnerus. 
HYDROIDES DIANTHUS Verrill. 
Serpula dianthus VERRILL. Invert. An. of Vin. Sound, p. 620. 1874. 
Hydroides dianthus VERRILL. Proc. Acad. Nat. Sci., p. 300. 1878. 
WEBSTER. Annel. Chet. of the Virginian Coast, p. 266. 1879.— 


Of New Jersey, p. 128. 1880. 
Not common. Low water, on shells, ete. 


SPIRORBIS Daudin. 
SPIRORBIS BOREALIS Daudin. 
Very common at low water, on sea weed, ete. 
Genus incerte sedis. 


We collected a single injured specimen, which we have so far been 
unable to refer to any described family. It presents, however, so many 
peculiarities that it seems desirable to describe it as far as possible. 


THAUMASTOMA n. g. 


Head rounded behind, flattened and elongated in front; without ap- 
pendages. Proboscis protrusible, digitate at extremity. No jaws. First 
segment with median cirrus. Dorsal sete of first segment much elon- 
gated, directed forward. Ventral sete of first two segment in two series; 

S. Mis. 110-——47 
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one capillary; the other stout, spinous; all other sete capillary. Each 
ramus, after the first segment, furnished with a transverse plate, thin, 
lateral, projecting, outer margin lobed. All segments biramous. 


THAUMASTOMA SINGULARE 2. sp. 


(PL. VII, Fics. 85-94.) 


Head composed of two parts; anterior two-thirds flattened (fig. 85), 
nearly quadrangular, slightly emarginate in front; posterior third 
rounded, convex, bearing two pairs of minute black eyes; destitute 
of appendages. 

The proboscis was seen extended to a length about equal to that 
of the head; the incisions dividing it into lobes were observed to run 
back about one-half this length. In alcohol the proboscis was nearly 
withdrawn, showing only its anterior end (fig. 86); its inner surface 
was densely ciliated. 

The dorsal ramus of the first segment is composed (fig. 85) of two 
stout, conical cirri, longer than the head; the upper of these points 
forward ; the lower forward and outward; between their bases rise two 
distinct bundles of capillary sete, which are directed forward, and reach 
beyond the head. The lower ramus of the first segment consists of a 
transverse, convex, fleshy lobe, terminating above in a short, stout, 
blunt, rounded process ; in front of this plate are two rows of sete; those 
forming the anterior series (fig. 93) similar to the posterior (fig. 92), only 
longer and more delicate, but still having rather the form of spines than 
of capillary sete, these anterior sete are very light colored, nearly 
white; the posterior series is composed of 6-8 stout yellow spines (fig. 
92). 

The second segment has its dorsal ramus composed of a depressed 
fleshy lobe (not seen in the figure, which is a front view), from which 
arises a fan of capillary sete (figs. 87, 94), whilein front of this lobe is 
a thin, projecting plate, divided along its outer margin (fig. 87) into six 
unequal, bluntly rounded lobes. 

This lower ramus is much like the corresponding ramus of the first 
segment, but lacks the superior process. In this ramus is a posterior 
row of black spines, similar to those of the first segment, except in color, 
and an anterior series of very fine capillary sete, much shorter and more 
delicate than the capillary sete of the segments behind, shorter even 
than the spines of the same ramus. Behind the second segment all the 
sete are capillary and arise from more or less well-marked rounded 
lobes. 

On the third segment a digitated plate runs down the side of the 
body, in front of both rami. It has twenty-one lobes (fig. 88) along its 
outer margin, and runs from above the dorsal ramus to below the ven- 
tral. On the fourth segment there are two such lobes (fig. 89). After 
the fourth segment the dorsal lobe steadily shortens, till on the seven- 
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teenth segment (fig. 91) it is reduced to a single, flattened, tapering 
projection. Meanwhile the ventral lobe retains about the same size on 
all segments, but shows great irregularities in the number and depth of 
the incisions forming its lateral lobes. From the eighth segment the 
dorsal rami and sete have an upward direction; on the eighth they are 
even directed inward, but as this does not occur on the segments behind 
the eighth, it may be due to accidental distortion; in like manner the 
ventral rami of the eighth segment are turned (displaced ?) upward ; 
on all segments bebind the eighth the ventral seta- point directly out- 
ward, instead of obliquely downward, as on the preceding segments. 

After the first two segments the setz of both rami are much alike, 
but those of the dorsal rami, after the fourth segment, are much more 
numerous, forming a stout, closely crowded bundle. 

The general outline of the body is shown in figs. 87-91, which are 
half segments; it is depressed with slightly convex dorsal and median 
fields as far back as the sixteenth segment; here the dorsum becomes 
more convex (fig. 91). It is possible that this change may take place 
somewhat more gradually than this statement would indicate, as the 
dorsum is Somewhat injured fora few segments anterior to the sixteenth. 

No color notes were made, but as we remember it the general color 
was dirty white. . 

Length of 22 segments, 15™™. 

Greatest width (at twelfth segment), 5™™. This width diminishes a 
little forwards, the width of the first segment being 3™™, 

Dredged on a sandy bottom in about 20 fathoms. 
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HXYPLANATION, OF PLATES. 


PLATE I. 
ETEONE CINEREA 1. 8p. 


1.—Auterior foot, x 16. 

2.—Middle foot, x 16. 

3.—Posterior foot, x 16. 

4.—Head and buccal segment, x LO. 
5.—Seta, x 300. 


PODARKE CCA n. 8p. 
6.—Head and anterior segments, x 70. 
7.—EKighth and ninth segments, X 70. 


8.—Seta, X 450. 


HESIONE AGILIS n. sp. 


9.—Head and anterior part of alimentary canal, Xx 45. 


10.—Foot, from middle of body, x 45. 
11.—Compound seta, « 400. 


PLATE II. 
SYLLIDES CONVOLUTA 2. 8p, 


12.—Head and anterior segments, X 85. 
13.—Outline of middle segments, x 85. 
14.—Compound seta, X 750. 
15.—Simple seta (acicula), « 750. 
16.—Foot, x 150. 


STREPTOSYLLIS ARENZ 2. g., 1. 8p. 


17.—Head and first two segments, X 65. 
18.—Outline of under surface of head, x 85. 
19.—-Posterior segments, X 35. 

20.—Foot with articulated jointed cirrus, x 85. 
21.—Foot, to show ventral cirrus, x 85. 


PLATE IIL. 


STREPTOSYLLIS ARENZ Nn, g., 2. 8p F 


Fig, 22.—Compound seta, x 400. 


23.—Simple seta, x 400. 
[43] 
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SPH#ROSYLLIS BREVIFRONS 2. Sp. 


24,—Head and first two segments, X 130. 

25.—Posterior segments, X 130. 

26.—Foot with cirri, x 230. 

27.—Single dorsal cirrus with double constriction, X 230. 
28.—Compound seta, X 750. 

29.—Simple seta, X 750. 

30.—Simple seta, X 750. 


P2DOPHYLAX HEBES 2. &p. 


. 31.—Head and anterior segments, X 85. 


32.—Posterior segments, X 89. 
33.—Auterior compound seta, X 750. 
34.—Posterior compound seta, X 750. 
35.—Ordinary simple seta, x 750. 
36.—Posterior simple seta, X 750. 


NEREIS TENUIS 2. 8p. 
37.—Head and first two segments, X 25. 
PLATE IV. 
NEREIS TENUIS 2. 8p. 


38.—Proboscis, ventral view, X 25. 

39.—Foot from tenth segment, posterior view, X 50. 
40.—Posterior foot, posterior view, X 50. 

41.—Seta of dorsal ramus and upper part of ventral ramus, X 750. 
42.—Seta of lower bundle, lower ramus, X 750. 

43.—Seta of ventral ramus, X 750. 


STAUROCEPHALUS CHCUS N. sp. 


44.—Head and first two segments, X 130. 
44a.— Lower jaw, X 130. 

45.—Foot from large specimen, X 130. 
46.—Seta, upper part of upper bundle, x 750. 
47.—Seta, lower part of upper bundle, x 750. 
48,.—Seta, lower bundle, x 750. 


PLATE V. 
GONIADA GRACILIS Verrill, 


49.—Head and first segment, < 50. 
50.—Anterior foot, x 55. 

51.—Foot from twenty-seventh segment, X 85. 
52.—Middle foot, X 85. 


Sp1o RATHBUNI nN. sp. 


. 53.—Head and first two segments, without tentacles, X 85. 


54.—Foot of second segment, anterior view, x 160. 
55.—Branchiated segment, X 160. 

56.—Short sete, found sparingly in both rami, xX 750 
51.—Ordinary dorsal seta, X 750. 

58.—Ventral uncinns, x 750. 

59.—Anal cirri, x 75. 
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STREBLOSPIO BENEDICTI Webster. 


Fic. 60.—Head and first segment, without tentacles, showing origin of branchie 
side view, X 130. 
61.—Head, dorsal view, X< 130. 
62.—Fourth segment, transverse section, X 85. 
63.—Posterior segments, transverse section, X 85. 
64.—Posterior segments, with ana] sucker, x 130. 


PLATE VI. 
SPIOPHANES VERRILLI n. 8p. 


Fic. 65.—Head with tentacles, x 25. 
66.—Head without tentacles, x 25. 
67.—Fourth segment, transverse section, X 25. 
68.—Sixth segment, transverse section, X 25. 
69.—Fifteenth segment, transverse section, X 25. 
70.—Dorsal seta, x 450. 
71.—Anterior ventral seta, 450. 
72.—Ventral uncinus, * 450. 


NICOLEA VIRIDIS 7. gp. 


Fig. 73.—Anterior branchia, x 70. 
74.—Uneinus, 750. 


PISTA INTERMEDIA 2. &p. 


Fic. 75.—Single branch of branchia, x 35. 
76.—Long capillary seta, x 130. 
77.—Short capillary seta, x 130. 
78.—Anterior uncinus, X 450. 


PLATE VII. 
PISTA PALMATA ( Ferrill). 
Fic. 79.—Anterior uncinus, « 450. 
POTAMILLA NEGLECTA Malmgren. 


Figs. 80, 81.—Anterior capillary sete, x 230. 
82, 83.—Anterior pointed uncini, < 230. 
Fig. 84.—Anterior uncinus, X 230. 


THAUMASTOMA SINGULARE 2. g., N. 8p. 


Fic. 85.—Head and first segment, X 15. 
86.—Anterior end of proboscis, X 15. 
87.—One-half of second segment, transverse section, xX 15. 
88.—One-half of third segment, transverse section, x 15. 
89.—One-half of fourth segment, transverse section, x 15. 
90.—One- half of eighth segment, transverse section, X 15. 
91.—One-half of seventeenth segment, trausverse section, x 15. 


Figs. 92, 93.—Setz from first segment, x 85. 
Fic. 94.—Ordinary seta, x 85. 
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PLATE VIII. 
SPHAROSYLLIS LONGICIRRATA 2, 8p. 


95,—Anterior part of body, x 85. 

96.—Posterior segments, X 130. 

97.—Foot with cirri, X 215. 

98.—Long compound seta, terminal part, X 750. 
99.—Short compound seta, X 750. 
100.—Simple seta, x 750. 


EULALIA DUBIA 2. 8p. 


101.—Head and tirst two segments, X 18, 
102.—Anterior foot, x 50. 

103.—Middle foot, x 50. 

104.—Posterior foot, x 50, 

105.—Seta, x 500. 
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XI.—BIOLOGICAL ACTION OF THE SALTS CONTAINED IN SEA- 
WATER FROM THE POINT OF VIEW OF THE MAINTENANCE 
OF MARINE ANIMALS.* 


By H. A. CoOuUTANCE. 


[ Professor at the schools of naval medicine, pharmacist in chief to the Navy, and President 
? of the Academical Society of Brest. ] 


Marine animals are organisms of excessive sensibility, and are sub- 
ject to the varied influences of the element in which they live. The 
disposition of the fauna of the sea is dependent on the composition of 
the salt water, the nature and quantity of the gases dissolved, and the 
temperature, force, and operation of the currents. The succession of 
species of marine animals in geological strata, little different from each 
other in the nature of the deposits, shows plainly that influences which 
appear to us but of slight importance, have governed this succession 
itself. 

I wished to ascertain the influences which the modifications in the 
nature of the salts dissolved might have on the marine animals, and 
with this view I entered upon a series of researches for the purpose of 
establishing a biological parallel between these salts. My experiments 
have been solely devoted to the molluses of our shores, especially those 
which form articles of food for our population. 

The sea water contains for every 1,000 grams an average of 35 grams 
of different salts in solution, among which chloride of sodium appears 
to exercise the most important influence on animal life. The supposi- 
tion is doubtless permissible that the other substances are useful to a 
certain limited extent, and have, apparently at least, no hurtful in- 
fluence. 


*<« Action biologique des sels de Veau de mer au point de vue de Ventretien des animaux 
marins.” From Bulletin mensuel de la Société nationale d’ Acclimatation de France, 3d 
series, vol. X, No. 2, February, 1883. Read at the 19th meeting of the learned socie- 
ties, in 1882, in general session. Translated from the French by HERMAN JACOBSON. 
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I have prepared eight solutions containing 35 grams per 1,000 of dis- | 


tilled water, of the fellowing substances: 


Solution No. 1: Chloride of sodium. .2.=-..+----.. 25.232 5eeeee 
No. 2: Chloride of magnesium ....-.--.-. Fo eS 
No. 3: Sulphate of magnesia... .-.. >. 2-1) S2seeee 
No. 4: Bromide-of potassium! ..... -)-2.22. - 7222s 
No.5: Joduret of potassium...) 5.22 2.5522 eee 

No. 6: ‘Chloride. of potassium js. .2 2.2: -2-- 232 

No. ‘7.: Sulphate of soda : 2). .2-)..3: -. 20-6 2) eee 

No.8: Sulphate‘of potash .- =... ..2. 22%) 2 ae 


[2] 
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Here we have eight solutions, each containing one of these natural 
elements of the sea-water, in the proportion in which it contains all of 


them. The sulphate of soda alone does not belong, properly speaking, — 


to sea-water, although its elements are contained in it. 


Three other solutions have been prepared, in which all the elements 
are found united, but in which the quantitative preponderance which in 
the water of the sea belongs to the sea-salt, is given (1) to chloride of 


magnesium, (2) to chloride of potassium, (3) to sulphate of magn 
The following is the composition of these solutions : 


Solution No. 9: 


esia. 


Ohioride of magnesiuani:e S22 .0/.8 0s 2 A see 27. 00 
Chioride:of potassium). 2052. oe 02 2a ee 0. 75 
Chilomde or soduiniss I.o/ 2. MISS SU a ee 23! 3. 70 
Sulphate Gf mapnesia’) 2.:--- 2-0. 2¢)2 65. 2... 82 ee 2.30 
Sulphateror lime xe ec ests eS Liveds cos ee on 1.50 
Bromide of potassium: 22+... 2/02... 2S. 2. 0. 02 
Distilled; water®. 20 2.52. Shee ss cest le ecesce eee 1000. 00 
Solution No. 10: 
Chicride of potassium 2+ 5. 0.8/0.) 35%. - 2 eee 27. 00 
Chioride: of magnesium: 2). 2. 2... i. 2 3. 70 
Chloride of sodium....-.... cove susie elay sib tie = 2 = ei 0. 75 
Sulphate of magnesia .......... waded tbe: a er 2.30 
sulphate,of lime 2.2045 5'}e0 e242 Neen ee 1.50 
Bromide of ‘potassium. 2-2 2-2 - <2 03,5 sees sb oe6- eee 0. 02 
Distilediwaterse - oe 2025s she oeewee we wad ote bee 1000. 00 
Solution No. 11: 
sulphate of magnesia... :. 22.2. J:cese8 4.24.6 27. 00 
Chloride of magnesium < .. 2.02.22 ..<dsts 22 23. See 3. 70 
Ohiorideof potassium. 2: 2s. Fe. o.. See oe eee ee 0. 75 
Chloride of sodium =... -. 40252. i ssnc04. 6-2 sake cee 2. 30 
Sulphabe: Of lime... 5 <i. 3 eS ecaeie ce de Sacer 1.50 
Bromide of potassium. «: sos oka). 230. eo ee 0. 02 
Distilled waiter - 9.6% 200 oo SP 2 1000. 00 
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Another solution was composed as follows : 
Solution No. 12: 


GPS OL SOUT so <2 ok eee ine. oe Nel ee eM | 
GRIME Olt PMAPASSIUEY . ccige a eae ees etre shee tb a ale es 8 
Chloride of magnesium. FA Me aE Ie AL cae SN Maha 8 
Whioride of calemm’ . 62)... 25255. KM ea REDS aR 1 8 


Besides these solutions, or means of experimentation, there were also 
employed: 
Solution No. 13: Natural Vichy water (Célestins). 
No. 14: Common water (springs at Brest). 
No. 15: Natural sea-water (roads of Brest). 
No. 16: Atmospheric air. 


The Vichy water represented an aqueous element different from the 
sea-water, but rich in salts of soda. It was also necessary to compare 
the action of the artificial elements with that of the natural element, 
the sea-water, and to observe whether mollusks, well enclosed in their 
shells, could not live for some time in fresh water, or even in the air. 

METHOD OF EXPERIMENTATION.—The above solutions were poured 
into porcelain capsules, placedin the light at an average temperature of 
12°, Every two days the evaporated water was replaced by distilled water, 
so as to keep thesolutions in thesame state of concentration. Every day 
these solutions were strongly aérated and shaken, with the view of 
maintaining conditions analogous to those of sea-water. Mollusks re- 
cently caught were placed at the bottom of the capsules at a distance of 
20 centimeters from the surface of the liquid. 

SUBJECTS OF EXPERIMENTATION.—A very small number of species 
have been subjected to these physiological experiments.* They are: 

The reticulated venus-shell (Venus reticulata). 

The common mussel (Mytilus edulis). 

The palourde ( Venus decussata). 

The common periwinkle (Littorina vulgaris). 

The buccin of the British Channel (Tritonium undatum). 

By reason of their different organization these mollusks have given 
very different results. The bivalves, mussels and venuses, which can 
shut themselves up between their valves, have as a general rule showed 
greater resistance than the opercular spiral-shelled mollusks, peri- 
winkles and buccins. Of these the periwinkles, whose operculum can 
close entirely, prudently retired into the remotest coils of the spiral, and 
were thus better protected than the buccins, whose opening does not 
shut tightly, and into which the water can easily enter by the canal at 
the mouth of the shell. : 

The bivalves, which can resist external influences, whilst inclosed be- 
tween their valves, do not by any means act in the same manner. In 


* Oysters, subjected to the same experiments, have shown great variableness of im- 
_pressions, and have generally succumbed very rapidly in the different solutions. 
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artificial elements the mussel resists less than the venuses; and among 
these latter the reticulated venus or clovisse shows less resistance than 
the palourde ( Venus decussata), which exhibits a remarkable degree of 
resistance. In the solution of sulphate of magnesia, for instance, the 
mussel succumbed after ten days, the reticulated venus-shell after fifteen, 
whilst the palourde was still alive after sixty days. These proportions 
were very nearly maintained in the other solutions relatively to the 
duration of life in these mediums. 

Below is given the result of these experiments as regards the palourdes 
( Venus decussata). Five specimens of this kind were on the 10th Janu- 
ary, 1882, placed, under the same conditions, in each of the different 
solutions mentioned above. The same care was bestowed on all of them, 
and they were properly aérated every day. At the same time a certain 
number of these mollusks were placed, near to the former, in vessels 
containing natural sea-water. 

January 10. Experiments commenced with the palourdes. 
25. They succumbed in the ioduret of potassium. 
February 10. They succumbed in the chloride of potassium. 
15. They succumbed in the air. 
-18. They succumbed in the sulphate of potassium. 
18. They succumbed in the common water. 
20. They succumbed in the solution No. 10. 
20. They succumbed in the bromide of potassium. 
20. They succumbed in the chloride of magnesium. 
25. They succumbed in the Vichy water. 
22, They succumbed in the chloride of sodium. ~ 
22. They succumbed in the solution No. 12. ; 
24. They succumbed in the solution No. 9. 
March 10. They succumbed in the sulphate of magnesia. 
10. They succumbed in the solution No. 11. 
15. Some palourdes are still living in the sulphate of soda. 
15. The palourdes placed in the sea-water are alive. 

OBSERVATIONS ON THESE FACTS.—It appears from these experi- 
ments that, in spite of the possibility of shutting thems:lves up between 
their valves, the venuses yield to the action of the surrounding mediums, 
since their power of resistance is not equal. 

Salts of potash seem much less favorable than the salts of magnesia, 
and especially than salts of soda. Life ceased first in the ioduret, the 
bromide, the chloride, and the sulphate of potassium, and in solution 
No. 10, the prevailing element of which is chloride of potassium. 

The salts of soda and magnesia still maintained life when the animals 
had succumbed in the salts of potash. Solution No. 9, for instance, the 
principal element of which is chloride of magnesium, preserved its in- 
habitants alive much longer, and the same applies to the sulphate of 
magnesia alone and in solution No. 11. 

The resistance of the palourdes in the Vichy water shows the favor- 
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able action of salts of soda on the preservation of life in marine ani- 
mals; for forty days the palourdes lived in this mineral water ! 

It was in the sulphate of magnesia and the sulphate of soda that life 
was sustained longest, the latter excelling the former. On the 12th 
March I tasted some of the Venus decussata which had been kept in sul- 
phate of soda for sixty days, and found their flavor excellent and with- 
out any trace of a bitter flavor. This observation might prove useful 
in alimentary economy, as the palourde is a highly prized shell-fish, and 
sulphate of soda can be bought cheap. 

It is a fact worthy of remark that it was only in the solutions of sul- 
phate of soda and sulphate of magnesia that green alge commenced to 
make their appearance at the end of sixty days. The conditions favor- 
able to marine animal life are then apt to develop vegetable life. There 
is nothing surprising in this parallelism, but it receives from the pres- 
ent circumstance a curious confirmation. One singularity appears: 
the solution of chloride of sodium (impure marine salt) did not sustain 
life as long as the solutions of salt of magnesia and sulphate of soda, 
and yet salt is an essential element of the sea-water. This proves that 
the mollusks are adapted, not to pure salt, but to that peculiar mixture 
which constitutes the natural sea-water; and that the secondary ele- 
ments, as regards their quantity, play an important part. This gives 
us reason to suppose that the accidental modifications of the water of 
the sea during the different geological periods must have had a great 
deal to do with the extinction of various species. 

The venus remained closed in most of the solutions, the nature of 
which they doubtless learned to know by opening their valves a very 
little. Meanwhile they occasionally put their siphons outside the shell, 
for instance in the sulphate of magnesia and in the sulphate of soda. 
Inthe solution of chloride of sodium and in the sea-water they had their 
siphons out nearly all the time. 

The palourdes can live for more than a month in the air in a cool 
place. For about twenty days they remain shut; later they open their 
valves and protrude their siphons. At the least touch they draw them 
inand close their valves. Then comes the moment when the striped 
muscles which bring the valves together have no longer the strength 
to do this, although the smooth muscles which retain them will still do 
so, when one closes the valves. In all the solutions in which these 
mollusks have lived these same phenomena could be observed. 

The weakening of the muscles showed itself first in the striped part 
of the adductors, which draw the valves together, and later in the 
smooth part of the same muscles, which held the valves artificially 
closed for a constantly decreasing period.* 

The Venus reticulata, or clovisses, showed the same phenomena; the 
order of extinction of vitality in the different solutions was the same; 


*See De Vénergie et de la structure musculaire chez les mollusques acéphales. [On the 
energy and muscular structure of the acephala.] By J. B. Bailliére, Paris. 
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but these mollusks did not live as long as the preceding ones. Theysuc- 
cumbed a month after they had been placed in the solutions, first in the 
salts of potash, then in the salts of magnesia, and finally in the salts of 
soda. 

The periwinkles resisted Jonger than the bivalves, and showed less 
repugnance to sulphate of soda, in which they lived forty days. 

The great buccin succumbs much quicker, as it cannot close its shell 
hermetrically like the periwinkles. At the end of twenty-four days it 
died in most of the solutions employed, especially in the salts of potash. 
Its life was prolonged forty-eight hours in solution No. 12, in the sul- 
phate of magnesia, and in the sulphate of soda, but soon came to an 
end. 

During all the time these experiments were going on, from January 
10 to March 15, the palourdes and the periwinkles lived in the sea-water 
of the laboratory, the Venus reticulata and the mussels not quite so 
long, and the buccins only afew days. 

It is a very important fact, to which we direct special attention, that 
the salts which constitute the sea-water and the different solutions 
which we employed gave to the water the faculty of dissolving variable 
quantities of atmospheric air. We proved by direct experiments that 
the solutions of salts of soda retain more air when agitated byit than the 
solutions of salts of potash. This would, therefore, prove that the 
poisonous character of the salts mentioned in our experiments is caused 
in part by the circumstance that they do not let their solutions be- 
come sufficiently aérated; their action produced asphyxia. Thisexplains 
why the sulphate of potash and the sulphate of soda, neutral salts to 
which the mollusks are by no means adapted, act so differently upon 
them, the salts of potash killing them quickly and the salts of soda 
preserving them for some time. 

From these experiments the following conclusions have been reached: 

1. The saline elements of the sea-water act very differently on mol- 
lusks. ; 

2. Every modification in the composition of the sea-water finally be- 
comes fatal to the life of these animals. 

3. Their greater or less resistance depends on their organization. Bi- 
valves resist better than spiral shells, and in these two groups the re- 
sults vary according to the different species. 

4. Salts of potash are less favorable to the life of mollusks than salts 
of magnesia; and salts of magnesia are less favorable than salts of 
soda. 

5. Outside of the salts dissolved in sea-water the sulphate of soda 
seems to possess a well-established preserving neutrality. 

6. The death of the bivalves is caused by a general weakening of the 
muscles. f 

7. As the muscles can no longer either draw together or open the 
valves, the animal is exposed to the unfavorable or poisonous action of 
the element. 


XI].—THE PROTOZOA AND PROTOPHYTES CONSIDERED AS THE 
PRIMARY OR INDIRECT SOURCE OF THE FOOD OF FISHES,* 


By JoHn A. RYDER. 


In the course of observations made during the last few years the 
writer has been more and more impressed with the importance of the 
Protozoa and Protophytes as an indirect or primary source of much of 
the food consumed by man. This is notably true of what is known as 
fish and shell-fish food. As very striking instances of the truth of these 
propositions we need only to allude to the various edible species of 
the herring family, the shad, herring, and sardine, the gill-rakers of 
which are modified so as to enable them to strain the minute living or- 
ganisms out of the water which is passed through the mouth in respi- 
ration; the menhaden or Brevoortia, which is of the same family and 
swarms along our coast, and which in its turn furnishes a large propor- 
tion of its food to the edible bluefish, and so serves this tyrant of the 
sea as a Strainer, elaborator, and accumulator, as it were, of the minuter 
life of the oceanic wastes which it inhabits. The oyster, in like manner, 
subsisting as it does entirely upon Protozoa, Diatoms, minute ciliated 
larve, &c., reminds us forcibly that for some of the most savory luxu- 
ries of the table we are indirectly indebted to the existence of countless 
hosts of living marine beings which can be rendered visible only with 
the help of a microscope. 

Comparatively few fishes appear to be able to utilize the Protozoa 
directly as a source of food. The most remarkable exception to this 
rule was first made known by Professor 8. A. Forbes, of Illinois, who 
found the intestines of certain young suckers or Catostomide packed 
with the shells or tests of Difflugian Rhizopods. In the Proceedings of 
the Academy of Natural Sciences of Philadelphia for 1881, Professor 
Leidy states that upon examining two slides containing some of the 
intestinal contents of young Myxostoma macrolepidotum and Erimyzon 
sucetta submitted to him for examination by Professor Forbes he was 
able to distinguish the shells of six distinct species of Rhizopods or test- 
covered Ameboid Protozoa. The habits of the fishes in question are, 
however, mud-loving, and since they are provided with a more or less 
suctorial mouth it is easy to understand how they might readily con- 


* Second edition, revised. 
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sume large numbers of these Protozoans where the surface of the ooze 
of the bottoms of the streams and pools inhabited by the fishes was 
favorable to the propagation and healthy existence of the former. 

In order to render the vast multitude of Protozoa available as fish- 
food it is necessary that they be consumed by larger organisms, which 
in their turn may be consumed by the fishes. Upon investigating the 
literature relating to the food of the smaller crustaceans, especially of 
the Entomostraca, which enters so largely into the food supplies of most 
‘young fishes and very many adult forms, I find that the almost unani- 
mous testimony of various observers is to the effect that these creatures 
are largely carnivorous, and subsist mostly upon Protozoa, or the low- 
est grade of animal existence. In proof of the foregoing the following 
extracts are here introduced. 

In his Natural History of the British Entomostraca, page 6 of the 
introduction, Dr. W. Baird remarks: ‘ [ have no doubt that most of the 
Entomostraca are essentially carnivorous, and | have frequently seen 
specimens of Cypris in their turn, as soon as dead, attacked immediately 
by quantities of Cyclops quadricornis, which in a few minutes had fast- 
tened themselves upon the dead animal, and were so intent upon their 
prey that they were scarcely frightened away from it by being touched 
with a brush. In a short time the Cypris might be seen lying at the 
bottom of the vessel, the valves of the shell separated and emptied of 
its contents. Leeuwenhoek and De Geer not only maintain that the 
Cyclops quadricornis lives upon animalcules, but that it even preys upon 
its own young, a fact which I have also noticed myself. Jurine asserts 
that the Cyclops quadricornis is carnivorous from taste, and only her- 
bivorous from necessity ; while the Daphnia pulex he distinctly affirms 
lives upon animalcules. Place a few Entomostraca, such, for example, 
as the Daphnie, Chirocephali, Lyncei, ete., in a vessel with pure, clear 
water and only some vegetable matters in it, and they gradually be- 
come languid, transparent, and finally die; but mix with this water 
some which contains numerous Infusoria, and the Entomostraca will 
then be seen speedily to assume another aspect. They become lively 
and active, and the opacity of their alimentary canal testifies sufficiently 
the cause of it. When, indeed, we consider the amazing quantity of 
animals which swarm in our ponds and ditches, and the deterioration of 
the surrounding atmosphere which might ensue from the putrefaction 
of their dead bodies, we see a decided fitness in these Entomostraca 
being carnivorous, thus helping to prevent the noxious effects of putrid 
air which might otherwise ensue; whilst they in their turn become a 
prey to other animals which, no doubt, serve their purposes also in the 
economy of nature.” 

“The food of the Lynceide,” says Baird, “ consists of both animal 
and vegetable matter, and while they prey upon animalcules smaller 
than themselves they in their turn are devoured in great numbers by 
insects larger than they are.” 
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According to Pritchard the Chyodorus sphericus is the choice food of 
a species of a fresh water Nais which he calls Lurco. ‘So great is the 
voracity,” he says, “‘ of this creature that I have seen a middle-sized one 
devour seven Lyncet in half an hour.” 

Referring to the Daphniade, our author again observes: “ The food 
of these animals, according to Straus, consists of vegetable matter, and 
not animal; but I have found that of two groups placed in separate 
vessels of clear water, the one having only particles of vegetable mat- 
ter placed beside them, while with the other there were also introduced 
infusorial animalcules, the latter were much stronger, more active, and 
throve better than the former.” 

This appears to be very strong evidence in favor of the animalcular 
diet of these crustaceans. Other evidence, too, of quite as convincing 
a character is not wanting. Those who have been in the habit of col- 
lecting quantities of microscopic material from ponds and ditches have 
frequently observed very large schools of Entomostraca in such places 
where the water as a rule is not absolutely stagnant, but where an 
abundance of duck-weed, fresh-water algz of many kinds, as well as 
various water plants of the higher orders make a splendid nidus for 
all kinds of Monads and ciliated and Amceboid Protozoa. These are the 
places where Cyclops, Daphnia, and allies flourish inland in fresh water. 
The writer has also noticed them particularly abundant in the wide 
river flats near the mouth of the Susquehanna at Havre de Grace, where 
there are large areas many acres in extent which are covered with a 
luxuriant growth of Potamogeton, Anacharis, and Vallisneria, making a 
dense mat of delicate stems and leaves upon which countless multi- 
tudes of Protozoa may fix themselves and abide. If in rowing through 
such masses of aquatic vegetation one will stop the boat and stir care- 
fully among the plants with the hand over the side, and cautiously 
watch the result, one will often notice that great numbers of Entomo- 
straca have been frightened from their leafy retreats. These are the 
places where young shad ought to be liberated; in such places they 
would find an abundance of food at an early period, or as soon as they 
are fitted to partake of nutriment by swallowing. 

Just as we find the fresh-water forms of Entomostraca take to the 
shelter of aquatic vegetation at the mouths of rivers, so it appears that 
many of the marine forms seek protection, and probably food, under 
cover of the fronds of marine alge. Here is what their most recent 
monographer says in relation to this point: “ A large number of species 
haunt almost exclusively the forests of Laminaric which grow on rocky 
coasts at and below low-water mark ; the fronds of Laminaria saccharina 
in particular are the favorite abode of many species.” (Brady, Monog. 
Brit. Copep., Introd., i, p. 7.) Again, on page 9, he remarks ‘ The 
washing of the fronds and roots of Laminaria, which may be dragged 
up by means of the hooked grapnels used on many coasts by kelp- 
burners, often affords multitudes of Copepoda.” 
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They appear in many cases to be surface swimmers. I have myself 
seen schools of several thousands of Daphniade of a greenish yellow 
color in the ditches south of Camden, N. J., swimming at the surface of 
the water at midday in the bright sunlight. In the vicinity of Wood- 
bury, in the same State, my friend Mr. W. P. Seal has taken great 
numbersof abright-red colored Copepod, apparently related to the genus 
Pontella, and perhaps undescribed. They were sufficiently abundant 
in some cases to impart a red tinge to the water. 

Brady (Monograph British Copepoda) observes in his introduction, 
vol. i, page 9: ‘“‘ The beds of fresh-water lakes seem to be very sparsely 
populated with Copepoda, and as to swimming species it may, as a 
general rule, be said that the weedier the pool and the smaller its ex- 
tent the more abundant in all probability the Entomostraca. 

‘‘ Many of the marine species pass their life apparently near the sur- 
face of the open sea, and some of these, such as Calanus jinmarchianus, 
Gunner, and Anomolocera Patersonii, Templeton, are frequently found 
in immense profusion, the first-named species having been said to form 
a very important part of the food of the Greenland whale, and it is re- 
markable that in the Arctic seas not only do the Entomostraca attain 
an enormous development in point of numbers, but also in individual 
size, Arctic specimens, for example, of Calanus finmarchianus and Me- 
tridia armata being many times the bulk of those taken in our own lati- 
tude.” (I. c.) 

According to H. Woodward, in his article Crustacea, Encyclopedia 
Britannica, the fecundity of the Copepoda is truly surprising. ‘ Cyclops 
quadricornis is often found with thirty or forty eggs on each side, and 
though those species which have but a single ovisac do not carry so 
many, their number is still very considerable. Jurine isolated speci- 
mens of Cyclops, and found them to lay eight or ten times within three 
months, each time about forty eggs. At the end of a year one female 
would have produced 4,442,189,120 young! Cetochilus is so abundant 
both in the northern seas and in the South Atlantic as to serve for 
food to such an immense animal as the whale. They color the sea for 
many miles in extent, and when the experienced whaler sees this ruddy 
hue upon the ocean he knows he has arrived at the ‘pasture of the 
whales.’ They are to be seen in vast quantities off the Isle of May, in 
the Firth of Forth, during the summer months. Many Cetacea are at- 
tracted thither, and vast shoals of fish also come to feed upon them. 
One anomalous type of free Copepod is the Notodelphys ascidicola, de- 
scribed by Allman, which is found swimming freely in the branchial 
sack of Ascidia communis.” 

The writer, in passing, would remark that he has frequently met with 
Copepoda swimming freely in the ventral part of the branchial space 
of Mya arenaria, in which the animals were probably not parasitical or 
commensal, but had been drawn from without into the respiratory space 
of the mollusk through the incurrent part of its siphon. 
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In the same article as previously quoted Woodward observes: “The 
Cladocera are chiefly fresh water, and are distributed over the whole 
world. Of this order the Daphnia pulex, so abundant in our [British] 
fresh waters, is a good example. So numerous are they in our ponds in 
summer as frequently to impart a blood-red hue to the water for many 
yards in extent. In order to realize the wonderful fecundity of this and 
allied genera, it is necessary to realize that when a Daphnia is only ten 
days old eggs commence to be formed within the carapace, and under 
favorable conditions of light and temperature it may have three broods 
a month, or even a greater number, the larger species having as many as 
forty or fifty eggs at once.” 

The remarkable fecundity of the Copepoda explains the extraordinary 
abundance of the free-swimming species upon the high seas, and even 
bays, where vast schools of these crustaceans become, in turn, the food 
of vast schools of herrings, menhaden, and shad. Doubtless, the move- 
ments of these fishes on the high seas are determined by the abundance 
of their favorite food in various localities; that, like the whale, they 
seek their marine pasture of crustaceans, as argued by Mobius. Even 
larger forms of fishes, such as the huge basking shark (Cetiorhinus max- 
imus), have their branchial apparatus adapted to capture small pelagic 
organisms in the same way as the Clupeoids. The prodigious numbers 
of herrings and menhaden is a proof of the abundance of the minute 
pelagic organisms upon which, with scarcely a doubt, it may be sup- 

_posed they subsist. It is also not improbable that the vast schools of 
pelagic Entomostracans are in pursuit of still smaller protozoan prey, 
upon which they subsist and maintain their marvellous reproductive 
powers. Mosely, in his ‘Notes by a Naturalist on the Challenger,” ob- 
serves: ‘¢ The dead pelagic animals must fall as a constant rain of food 
upon the habitation of their deep-sea dependents. Maury, speaking of 
the surface Foraminifera, wrote, ‘The sea, like the snow-cloud, with its 
flakes in a calm, is always letting fall upon its bed showers of micro- 
scopic shells.” Mosely records that he estimated, from experimental 
data, that it would take four days and four hours for a dead Salpa to 
fall to the bottom where the sea was 2,000 fathoms indepth. The deep- 
sea fauna is probably well supplied with food from such sources. The 
researches of Mr. John Murray, of the Challenger, fully confirm, and 
greatly expand the significance of the views of Lieutenant Maury in 
relation to the destiny of the marine foraminiferal shells. Wyville 
Thompson, Voyage of the Challenger, I, 210, observes: ‘‘ Mr. Murray 
has combined with a careful examination of the soundings a constant 
use of the tow-net, usually at the surface, but also at depths from ten toa 
thousand fathoms; and he finds the closest relation to exist between 
the surface fauna of any particular locality and the deposit which is 
taking place at the bottom. In all seas, from the equator to the polar 
ice, the tow-net contains Globigerine.” Some of these surface Forami- 
nifera are relatively large, Orbulina universa being as much as a fiftieth 
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of an inch in diameter, and hence of a sufficient size to be preyed upon 
by a larger arthropod. The remarkable Pyrocystis noctiluca, discovered 
by Mr. Murray, and nearly a millimeter in diameter, is another inter- 
esting surface form, as is also the P. fusiformis, which is allied to it. 
Both are phosphorescent surface swimmers, and fall within the reach of 
other surface animals as a probable source of food. To these may be 
added the curious group of the Challengerida, together with the whole 
of the Radiolaria, with their siliceous shells, which, in the warmer parts 
of the high seas, actually tinge the surface when some of the highly- 
colored forms are abundant. From the surface of the mid-Atlantic the 
Challenger crew obtained stalked infusorians fixed to tbe shell of Spé- 
rula ; also an abundance of large radiolarians. Haeckel, Monograph of 
the Radiolaria, says the largest living Radiolaria measure only a few 
lines in diameter, but most of them are much smaller, and attain 
scarcely a tenth down to a twentieth of a line in diameter. At Saint 
Jerome’s Creek, Maryland, in one of its arms which is now used as an 
oyster park, the writer found an abundance of a fresh-water Heliozoan, 
not specificially distinguishable from Actinophrys sol. They were found 
in great abundance at times on the surface of the slate collectors Which 
had been put down for the purpose of enabling the free-swimming fry 
of the oyster to fix itself. This raises the question whether the fresh- 
water protozoan fauna does not overlap the marine. The water in the 
situation mentioned was not simply brackish, but positively salt. In the 
same place great numbers of stalked and tube or test building ciliate . 
forms of Protozoa were also found. The magnificent bottle-green Freia 
producta was found in the same locality inthe greatest profusion. Some- 
times several hundred might have been counted on a single squareinch of 
the surface of oyster shells, slates, or boards, giving such surfaces a dark- 
greenish or speckled tint from their numbers. Very small species of 
nudibranchiate mollusks (4olis and Doris) were found creeping amongst 
and over the forest of Protozoa, pasturing off of them. Amongst the 
tubes of the Freia, and attached to them, a small operculate Cothurnia, 
with a rich brown-colored test, was found in abundance, and, rarely, a 
very curious form of Tintinnus, with a tubular, subulate test, to the 
inside of which the stalk of the inhabitant was attached, at one side, 
about half way up trom its base. The open or mouth end of the per- 
fectly hyaline test was very strongly toothed, or serrate. The species 
may be named Tintinnus Fergusonii. Another species of Freia has been 
detected on the coast of New Jersey, by Professor Leidy, and, from a 
verbal description given me by Dr. H. C. Evarts, a species occurs in the 
vicinity of Beaufort, N.C. So abundant was Freia producta in Saint 
Jerome’s Creek that I apprehend that in its free-swimming young state, 
previous to the time that it commenced to build its test, it afforded not 
an inconsiderable proportion of food to the oysters planted in some 
parts of those waters. Besides the Freia there were innumerable. indi. 
viduals of Vorticella observed. One of these had a very thick brown- 
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ish cuticle; but for numbers these were again very greatly exceeded by 
the compound stalked genera of bell-animalcules. Upon the very com- 
mon alga, Laminaria, these were abundant, and upon the fronds of 
another alga, the Grinnellia, in three or four fathoms of water, near the 
middle of the Chesapeake, their number was truly astounding. In a 
few such places where these alge were dredged up from the bottom, 
covered with innumerable colonies of protozoans, it would doubtless be 
much within bounds to state that there were 1,000 individual protozoan 
zooids to the superficial square inch of frond surface. At this rate 
there would be 39,204,000 zodids found to populate a single square rod 
of frond surface. Estimating the number at only 100 per square inch, 
which is low, and which would, I think, represent a fair average over 
considerable areas where the conditions of life were favorable, there 
would still be a stalked protozoan population of nearly four millions to 
the square rod. The most abundant of these compound forms was one 
which very much resembles Zodthamnium alternans, Claperéde, found on 
the west coast of Norway. The same form was again found in vast 
abundance upon alge in Cherrystone River, near the mouth of the 
Chesapeake, during the season of 1881. Upon one occasion I found it 
in great abundance growing on the parts of the body of a Pinnotheres 
which was living in the gill cavity of an oyster, its swarmers, or young, 

as they were thrown off, in all probability forming part of the food sup- 
ply of the mollusk. 

I have been interested upon several occasions to observe that the very 
minute stalked, collared monads, Salpingeca and Codosiga, arefrequently 
to be found attached to the stems of the compound colonies of bell-ani- 
malcules, or gathered about in the vicinity of the point of attachment 
of asingle one. In such cases the monads appear to derive a benefit 
from the currents or vortices set up in the water by the waving of the 
ciliary crowns of their giant neighbors, which bring particles of food to 
their very doors as it were. On one occasion I found individuals of a 
species of Vorticella fixed to the egg-membrane of the ova of the cod. 
fish at Wood’s Holl, Massachusetts, as had been previously observed 
by R. E. Earll, and in their vicinity were several colonies of acompound 
stalked monad, resembling the Dinobryon of Ehrenberg. On another 
occasion I found something like Poteriodendron on the Zodthamnium 
which covered a Pinnotheres inhabiting an oyster; bat the chain of par- 
asitism did not stop here, for on the monad as well as on the bell-animal 
there were rod-like bodies attached which were presumably bacteroid, 
as has been supposed by Stein. Stalked monads are probably much 
more common than has been supposed, which reminds me that I have 
detected the occurrence of Rhipidodendron splendidum in the bogs and 
ponds of New Jersey, a form which was described originally by Stein 
from Bohemia. Minute as the stalked monads are, they must live on 
still minuter beings, probably upon Microbia, or Schizomycetés, a group 
of fungi, now known to be the active agents in putrefactive changes 
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and proven in some cases to be at least the vehicles of infection in cer- 
tain diseases. These organisms, which are very minute, are the first 
to appear in disintegrating or putrefying organic infusions. If small 
Protozoans, such as Paramecium, are left to die in improperly aérated 
water, or water otherwise hurtful to them, they are, under favorable con- 
ditions, immediately attacked by these Microbia,* which then in their turn 
become an indirect source of supply of food for the grades next above 
them, such as the free and fixed ciliate Protozoa, which feed upon 
monads which have themselves fed on Bacteria or Bacillus-like organ- 
isms, and so onward the matter of life takes its upward way. 

The process of swallowing of many ciliate infusorians is as peculiar 
as itis interesting. An opening, oftenest at one side of the body, is the 
mouth, from which a short blind canal passes into the soft substance of 
the animal’s body. The rapid vibration of rows of cilia in the vicinity 
of the mouth creates currents which set in the direction of the throat, 
the lower end of which is dilated into a globular space by the force of 
the currents produced by the cilia, in which the particles of food are 
rotating in the contained water. This space enlarges gradually until 
eventually its connection with the throat is suddenly broken by a col- 
lapse of the walls which join the globular space with the former. In 
this way food-vesicle after food-vesicle is taken into the body of the 
animaleule, from which the creature will abstract whatever is useful 
and cast out near the mouth whatever is contained in the food-vesicles 
that is indigestible. The writer has seen the process in a number of 
forms, and it is not unusual to observe a dozen or more food-vesicles in 
the body of a single Protozoan. Many parasitic forms, however, are 
mouthless, such as Opalina, Benedenia, Pyrsonympha, Trichonympha, etc., 
where the nourishment is probably obtained from their hosts by transu- 
dation through the body-walls. In other forms again comparatively 
large objects are swallowed with apparent ease, judging from shells of 
other protozoan types which are found within their bodies. Such a 
form I encountered in a slightly brackish water pool near New Point 
Comfort, Virginia, during the summer of 1880. It was apparently a 
very large species of Prorodon of an irregular cylindrical form which 
had in a number of instances swallowed five or six large Difflugians, 
Arcella vulgaris, the shells of which remained within the animal to tes- 
tify to the nature of the food it had been devouring. Some other mdde 
of swallowing such large prey is probably practiced by this large ciliate, 
very different from the method first described. In the same pool a very 


* Or Schizomycetés, the germs of which are abundant in the surrounding air, and 
from which the infection in such cases is derived. In some eases it may be observed 
that the body of the dead Protozoan is attacked at one side, which becomes the cen- 
ter of multiplication, from whence the putrefactive organism multiples by germina- 
tion, gradually invading and appropriating the dead protoplasm of the organism 
upon which it feeds. These forms seem to have little or no power of forming living 
matter de novo from ammonia, carbonic dioxide, and water, but, like animals, appropri- 
ate pre-existing living matter, or such as has ceased to manifest vital phenomena. 
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peculiar form of hypotrichous Infusorian was detected, which was 
clearly very nearly allied to Chilodon cucullulus of Ehrenberg, but the 
dorsal, non-ciliated side of its body was not gently rounded, but flat, 
with a prominent crenate rim surrounding it. From this peculiarity it 
may be called Chilodon coronatus. 

The mode of swallowing their food adopted by the fresh-water Rhizo- 
pods has been elaborately described in a few instances by Professor 
Leidy in his splendid monograph of this group, published by the Geo- 
logical Survey of the Territories. Their food appears to be mainly veg- 
etable, and consists, for the most part, of diatoms and desmids, though 
a ciliated Protozoan or Rhizopod was occasionally met with in the body 
of Ameba. The marine Rhizopods appear to be herbivorous as well as 

carnivorous, remains of both Protophytes and Protozoa having been 
detected in their bodies. Vampyrella has been described as almost 
parasitic upon the clustered frustules of Gomphonema. 

Some aberrant ciliated forms, like the Gastrotricha and Coleps, are 
somewhat peculiar in their organization, and we know little of their 
feeding habits. 

The Suctoria or Tentaculifera, which are abundant in some places, 
both in fresh and salt water, appear to be indiscriminately herbivorous, 
as well as carnivorous. In fresh water I have met with them infesting 
the back of the common water leech, Clepsine, the species being appar- 
ently Podophrya quadripartita. Of marine forms I have seen but two 
that I could regard as distinct from each other ; the one, a very common 
form, is the old and well-known Acineta tuberosa of Ehrenberg, with two 
clusters of suckers. This form I have frequently seen with diatoms 
which it had seized and from which it was abstracting nutriment. The 
other form was much larger than the preceding and appears to be iden- 
tical with the species described under the name Podophrya gemmipara 
by Hertwig. It has the same robust stalk, with the same close trans- 
verse annular markings, the same taper, and is similar in the form of 
the tentacles, which are often irregularly bearded or swollen. I was 
enabled to observe in part its development, which is also similar to that 
of the Helgoland species of the North Sea, above mentioned. They 
were found in great abundance on the surface of the fronds of Laminaria, 
together with the Acineta tuberosa ; not as abundantly, of course, as 
the Zodthamnium, but in sufficient numbers to make them a very con- 
siderable factor in the protozoan life found in the vicinity of New Point 
Comfort. ; 

The majority of the free Protozoa and many Monads, such as Nocti 
luca, have searcely been considered, but enough has been said, I think, 
to give some idea of the actual importance of the minute animal and 
vegetable life of the sea to make it clear that there is a most intimate 
relation of dependence existing between the lowest and the interme- 
diate forms of life. Why is it, for example, that we should find the 
Copepoda so abundant among the Laminariaalong the sea-coast? Have 
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we not showii that on the fronds of these alge there exists, in most 
instances, almost a forest of protozoan life upon which these creatures 
may be supposed to pasture? We do not find the Laminaria itself 
eaten. Again, the foraminiferal and radiolarian fauna of the high seas 
appears to be in great measure, a surface fauna, according to the evi- 
dence of a number of investigators. This fact appears to have an im- 
portant relation to the vast shoals of Copepoda observed at the surface 
of the sea by various naturalists and expeditions. It is not to be sup- 
posed, however, from what has been said, that the Copepoda are the 
only consumers of this vast array of individual Protozoa. Cross sec- 
tions through the oyster, which the writer has prepared and mounted, 
show the tests of various genera and species of diatoms mixed among 
the indigestible earthy matters and sediment which has been swallowed 
along withthe food. It is probable that the oyster swallows and digests 
many of its own embryos, and not improbably many embryos of such 
forms as Bryozoa and Sponges, besides the Diatoms, Desmids, and Pro- 
tozoa which make up the most of its food. Ordinarily the contents of 
the stomach of the oyster are too much disorganized to learn much 
about what it has recently swallowed, hence we are at a greatloss to 
know just exactly of what all of its food consists. Just so with the 
Copepoda; they themselves are doubtless eaten by other Crustacea, 
these in turn by others. We saw that Doris and Aolis pastured upon 
the forests of fixed Protozoa, just as Planorbis, Iymnaeus, and Physa 
pasture upon the Protozoa, Alge, Diatoms, and Desmids, in fresh 
water. The great abundance of Copepoda and Amphipoda is, however, 
the best evidence of the abundance of still smaller forms adapted to furn- 
ish them with food. What multitudes of forms besides Copepoda must 
largely subsist upon the Protozoa and Protophytes? Of such groups 
we may name the Lamellibranchs, Pteropods, Worms, Bryozoa, Por- 
ifera, and, doubtless, many Ceelenterata. Some of these, notably the 
Lamellibranchs,.could probably not exist were it: not for the numerous 
Protozoa and Protophytes, upon which, from necessity, they are com- 
pelled to feed. 

Whatis true of the fauna of the sea appears to be in an equally great 
measure true of the faunz of fresh water ponds, lakes, and streams. 
Recently I investigated some Daphniade which had been kept for some 
time in an aquarium; to my surprise I did not find any recognizable re- 
mains of animal food in the intestines. The latter were, however, entirely 
filled with a sarcode-like material, doubtless in part a digestive seere- 
tion, together with what might have in part been animal food. The 
vegetable food, consisting of Diatoms, unicellular Alge, spores of Fungi, 
fragments of Oscillatorie, were so sparingly mixed with the intestinal 
contents that they could not be regarded as contributing much to the 
nutrition of the animal. The black or brown material, sometimes filling 
the intestine of Entomostraca, I find to consist in great part of humus, 
particles of quartz sand and earthy matters, which are of course indi- 
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gestible, being thrown out of the vent, as in Chirocpehala, i in the form 
of cylindrical casts. 

The most valuable contribution to our Piowitdee of the food of the 
fresh-water fishes of the western United States has been made by Pro- 
fessor S. A. Forbes, in Bulletins Nos. 2 and 3of the Illinois State Labora- 
tory of Natural History, for the years 1878 and 1880. With the most 
painstaking care the results of a vast number of examinations are re- 
corded. He finds that the Darters, Perches, Labracide, Centrarchoids 
or sun-fishes, Scizenoids, Pike, Bony Gars, Clupeoids, Cyprinoids, Suck- 
ers, Cat-tishes, and Amia, both the young and adults, consume large 
numbers of small aquatic, and occasionally small terrestrial organisms, 
notably the smaller Arthropods. While many of the more voracious 
species, both young and adult, feed on their immediate allies, the dietary 
of the fishes of Illinois, according to this observer, includes Mollusks, 
Worms, fresh-water Polyzoa, Hydrachnide, insects of both mature and 
and larval forms; Crustacea, embracing Decapods, Tetradecapods, Am- 
phipods, Isopods, and Entomostraca of the groups Cladocera, Copepoda, 
and Oseracoda; Rotifera, Protozoa, vegetable matter,and Alge. In his 
first paper he also gives a list of the organisms found in the stomachs 
and intestines of the Pirate Perches, Gasterosteida, Atherinida, Cyprin- 
odontide, Umbride, Hyodontida, and Polyodontide. Both are accom- 
panied by elaborate comparative tables, and, in an economical sense, 
are of the greatest practical importance in their bearing upon fish 
culture. 

It has, however, been known long ago that fishes consume large quan- 
tities of small Crustacea, as will be seen from the following extract from 
Dr. Baird’s work : 

‘‘That the Entomostraca form a considerable portion of the food of 
fishes has long been observed, and it is very probable that the quality 
of some of our fresh-water fishes may in some degree depend upon the 
abundance of this portion of their food. Dr. Parnell informs me that 
the Lochlevin trout owes its superior sweetness and richness of taste 
to its food, which consist of small shells and Entomostraca. The color 
of the Lochlevin trout, he further informed me, is redder than the com- 
mon trout of other localities. When specimens of this fish have been 
removed from the loch and conveyed to lakes in other places the color 
remains, but they very soon lose that peculiar delicacy of flavor which 
distinguishes so remarkably the trout of Lochlevin. The experiment 
has been repeatedly tried and always with the same results. The ban- 
stickle (Gastrosteus trachinus) devours them with great rapidity, and I 
have seen two or three individuals clear in asingle night a large basin 
swarming with Daphine and Cyclops, ete.” 

The writer would also refer to articles on the food of fishes in the Reports 
of the United States Fish Commission for 1872 and 1873 by Professors 
Milner and Smith, and to papers by Widegren and Ljungman on the 
Copepodan food of herring. Also a paper by Dr. C. C. Abbot in the same 
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report, for 1875 and 1876, on the winter habits of the fishes of the Del- 
aware. Mobius has found pieces of Alge, besides Shells, Snails, Crabs, 
and fishes in the stomach of the cod. The writer has found the stomach 
of the sheep’s-head filled with the remains of the shells of mussels and 
large quantities of the slender branches of the common bright red sponge, 
Microciona proliferum, bitten off in short fragments by the incisor-like 
teeth of the fish, and with the red sponge sarcode partly digested out of 
its skeleton. It is presumed that the sponge feeds upon protozoan life, 
and on account of its peculiar dentary armature the sheep’s-head is 
singularly well fitted to pasture upon sponges and thus indirectly ap- 
propriate Protozoa as nourishment. The same remark applies to the 
mollusean food of this fish. 

In young shad from Capehart’s fishery, Albemarle Sound, said to have 
been three weeks old, I found the remains of a number of adult Tipuli- 
dee, or crane-flies, in the intestine. This reminds me that in examining 
the larve of crane-flies some years ago I was struck with the fine comb- 
like fringes which garnish the edges of their wide oral appendages, and 
which are so extended in life when the larva is in motion as to consti- 
tute a sort of basket which opens downwards and forwards apparently 
to strain out of the water the small organisms which constitute its food. 
Here again we have young shad feeding upon an arthropod which has 
passed its larval existence feeding in great part upon Protozoa. West- 
wood (Introd., ii, 511) I find makes a similar observation in regard to 
the larve of the gnat or mosquito family. He says: ‘The head is dis- 
tinct, rounded, and furnished with two inarticulated antenna, and sev- 
eral ciliated appendages, which serve them for obtaining nourishment 
from their food.” 

The fixed Tunicates are probably as dependent upon the microscopic 
life swimming about them in the water as the Lamellibranchs. The 
Barnacles in like manner, immovably fixed during their adult existence, 
kick their minute food into their mouths with their filiform legs, as 
remarked by Huxley. In Pedicellina americana, abundant in Saint 
Jerome’s Creek, I have observed that there are rows of vibratory cilia 
continuous with those of the tentacles around the edge of the lopho- 
phore, which appear to lie in grooves, which blend on either side of the 
excentrically placed mouth. In this manner the microscopic food of 
this curious Bryozoan is conveyed in ciliated grooves to the mouth 
from all points of the oral disk. With these we may ciose our survey 
of the modes in which the protozoan grade of life is appropriated the 
smaller Arthropods, Pteropods, Polyzoa, Annelids, and Tunicates, but 
we must remember that upon these again the larger forms subsist, 
which are either food for each other or for man. As we pass in succes- 
sion the larger forms, we may note the Lamellibranchiates, with this 
garniture of vibratory cilia covering the gills and palps, and which 
carry the particles of food and sediment suspended in the water used 
in respiration to the mouth to be swallowed. The Clupeoids and Cetio- 
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rhinus with their branchial sieves are particularly noteworthy for the 
perfection of the apparatus of prehension, but we must not forget that 
the gill-rakers of all fishes, whenever developed to any extent, probably 
subserve a similar function. Lastly, the right-whales, with their closely 
ranged plates of baleen suspended from the upper jaws, forming in 
reality a huge strainer or filter for the large volumes of sea-water which 
pass through the mouth, and from which the food of these marine giants 
is so simply obtained, will enable us in a measure to comprehend the 
importance of the minute life of the world, and its indirect but impor- 
tant economical relation to man. 


THE FOOD OF THE YOUNG SHAD. 


The periods of yelk-absorption.—In a previous paper by the writer on 
the retardation of the development of the shad it was stated that the 
yelk-sack disappeared on the fourth to the fifth day after the young fish 
had left theegg. Although this statement is in a broad sense true, I find 
upon more accurate investigation that there is a small amount of yelk re- 
tained in the yelk-sack for a much longer time. It appears in fact that 
there are really two periods of absorption of the yelk which may be very 
sharply distinguished from each other. The first extends from the time 
of hatching to the end of the fourth or fifth day, according to tempera- 
ture, during which time the most of the yelk is absorbed. The small 
quantity which remains after this time is not visible externally, being 
contained in a small fusiform sack, all that remains of the true yelk- 
sack inclosed by the abdominal walls, and causes little or no visible 
prominence on the under side of the young fish. Viewed as a living 
transparent object from the side, we see it in the young fish lying below 
the esophageal portion of the alimentary canal immediately in front of 
the very elongate liver, and behind the heart, with the venous sinus of 
which it appears to communicate by a narrow duct formed of the an- 
terior portion of the yelk hyboblast, which formerly covered the dis- 
tended yelk-sack. The appearances presented by the living transparent 
objects are fully confirmed by the evidence obtained from transverse 
sections of embryos from ten to twelve days old. It appears that the 
yelk-sack of the California salmon probably behaves in a somewhat 
similar manner as indicated by transverse sections. I even find this 
slight rudiment of the yelk-sack in shad embryos fourteen to sixteen 
days old, but this seems to be about the period of its disappearance. 
The second period of the absorption of the yelk therefore extends in the 
shad over about twice that of the first, or about ten days. The first 
period extends to the time when the yelk-sack is no longer visible ex- 
ternally, the second from the time the remains of the yelk-sack become 
inclosed in the abdomen until its final and complete absorption. The 
function of the yelk-sack during the first period appears to be to build 
up the structures of the growing embryo; during the second, not so 

much to build it up as to sustain it in vigorous health until it can cap- 
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ture food to swallow and digest, so that it may no longer be dependent 
upon the store of food inherited from its parent. 

The appearance of the teeth.— Minute conical teeth make their appear- 
ance on the lower jaws and in the pharynx of the young shad about the 
second or third day after hatching. Sections through the heads of em- 
bryos show that these teeth are derived from the oral, hypoblastie 
lining of the mouth. There are none on the upper jaw; there are four 
arranged syminetrically on the lower jaw, or rather Meckel’s cartilage. 
In the throat, in the vicinity of the fifth and last branchial arch, there 
are two rows of lower pharyngeal teeth, the first of six, three on a side; 
the last of four, two on a side. These teeth are of the same form and 
size as those on the jaws. 

The age at which it begins to take food.—Although peristaltic contrae- 
tions of the walls of the intestine of young shad may be observed soon 
after hatching, I have never observed food in the alimentary canal 
until ten or twelve days after the young fish had left theegg. At about 
the beginning of the second week considerable may be seen in living 
specimens. But the intestine is often not yet very densely packed with 
food even at this period. At the age of three weeks an abundance of 
food is found in the intestine, that portion which becomes the stomach 
and which extends from the posterior extremity of the liver to near the | 
vent being greatly distended with aliment. 

Upon investigating the nature of this food material we learn that it 
consists almost entirely of exceedingly small crustaceans, in reality for 
the most part of the very youngest Daphniade and Lynceide ; only once 
did I find what I thought might be very small Ostracoda or Cypride. 
In some instances the undeveloped larvee of Daphnia were noticed. In 
a few cases green cellules were observed in the intestines of shad larve, 
resembling Protococcus, but as this material appeared to be accidental 
itis probably not an important element of shad food. In the young 
fishes the dark, indigestible remains of the food of the Daphnie always 
remained, together with the hard chitinous parts, as long-curved cylin- 
drical casts which preserved the shape of the intestines of the crusta- 
ceans. In one young shad, twenty-two days old from the time of im- 
pregnation, measuring 14 millimeters in length, I estimated from a 
series of sections through the specimen that it must have consumed 
over a hundred minute crustaceans. 

The oldest specimens of artificially reared shad which came into my 
hands were some that had been overlooked in some of the hatching 
apparatus at Dr. Capehart’s fishery in North Carolina, where they re- 
mained for three weeks after hatching. In that time they had grown 
to a length of 23 millimeters, or almost one inch. The air-bladder was 
more developed and the stomach was more decidedly differentiated 
than in any previous stage. In the intestines of these I found, beside 
black, earthy, and vegetable indigestible matter, the remains of the chit- 
inous coverings of small larval Diptera, and the remains of a very 
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small adult crane-fly, besides Entomostraca allied to Lynceus. In these 
specimens the dorsal fin had the rays developed, the continuous median 
larval natatory folds having by this time disappeared. ; 

The mode in which the young fish capture their Entomostracan prey 
may be guessed from their oral armature. Most fish larvee appear to be 
provided with small, conical, somewhat backwardly recurved teeth on 
the jaws. Rathke, in 1833, described the peculiar hooked teeth on the 
lower jaw of the larvee of the viviparous blenny, and Forbes has ob- 
served minute teeth on the lower jaw of the young Coregonus albus. I 
have also met with similar teeth on the lower jaw of the larval Spanish 
mackerel. 

THE FOOD OF THE ADULT SHAD. 


The mouth of the adult shad, as is well known, is practically tooth- 
less, and in the throat there are no functionally active teeth, as in the 
larve, so that the latter, in reality, have a relatively much better de- 
veloped dentary system than their parents. The adult, moreover, prob- 
ably feeds in the same way as the generality of the Clupeoids, that is to 
say, by swimming along with the mouth held open, as I have frequently 
observed is the habit of the menhaden in its native element. In this 
way the water which passes through the branchial filter is deprived of 
the small animals which are too large to pass through its meshes and 
be swallowed. 

Itis a common remark of the fishermen that it is seldom that one 
finds food in the stomach of the adult shad in fresh water; indeed, 
from personal observation, it is rare or exceptional. The writer has 
heard many fishermen express their belief, based on this singular fact, 
that this fish did not feed at all in fresh water during the spawning 
season. With this unreasonable opinion I cannot coincide, and I have 
no doubt but that the shad feeds in fresh water, as well as in the sea, 
upon such small animals as are liable to be captured by its prehensile 
apparatus. That it does probably capture large numbers of small 
crustacea in fresh water the following observation will show: A spawn- 
ing female, captured about twenty miles from Washington, down the 
Potomac, when the stomach was opened, was found to contain about 
a tablespoonful of Copepoda, apparently a Cyclops, and very similar to 
the common fresh-water species. This is the only instance in which I 
found a large amount of food which appeared to have been recently 
captured, since the carapaces and joints of the antennae and body were 
still hanging together, with the soft parts partially intact, showing that 
they had probably been recently swallowed and but partially digested. 
Upon examining the intestine, however, I invariably found the remains 
of Copepoda imbedded in the intestinal mucus, the most conspicuous 
and constant evidence of which was the presence of the hard chitinous 
jaws of these creatures. This was the invariable rule, even where there 
was no food discernible in the stomach. Besides the remains of Cope- 
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poda observed, there were almost invariably present in the intestine 
green cells, apparently of algous origin; occasionally there were also 
seen the remains of large crustaceans, possibly shrimps or Amphipods, 
but these were so mutilated and disorganized that the evidence of their 
presence is founded only upon the occurrence of single joints or frag- 
ments. The tests of rotifers and the shells of Diatoms of both discoidal 
and naviculoid forms were also observed. 

Upon the foregoing facts the writer bases his conclusion that the shad 
does feed in fresh water. 

If it were of any advantage we might speculate upon the relations 
subsisting between the smaller and larger aquatic and marine forms of 
life, but perhaps enough has been said to show that there is an exten- 
sive basis of fact to support what is implied by the title of this paper. 
The manifold adaptations and contrivances by which food is obtained 
by organisms which prey upon others, and how the tendency to aceu- 
mulate the vast amount of the “ physical basis of life,” represented by 
the existing Protozoa and Protophytes is practically realized by the 
hordes of Entomostraca and other small anima!s with which both fresh 
and salt waters teem. How these again are accumulated in apprecia- 
ble quantities so as to furnish an important source of food is shown by 
the immense numbers, amounting to many thousands, which may be 
taken from the stomach of a single fish. In the case where the large 
quantity of Copepoda was obtained from the stomach there were prob- 
ably more than 100,000 individuals of these crustaceans, which would 
average a fifteenth of an inch long and a fiftieth of an inch wide. This 
fact will serve to show how fine the meshes of the branchial sieve must 
be to prevent the prey of the shad from escaping from this remarkable 
collecting apparatus. The soft parts, too, of the individual crustaceans 
were so well preserved that one could distinguish the pigment of the 
eyes, the muscles, and intestine with its contents, while the vast num- 
ber of their eggs mixed amongst their bodies testified to the multitudes 
of females which had been swallowed. These facts would appear to in- 
dicate most positively that the fish had captured its food quite recently 
and after it had reached quite fresh water. : 


XIII.—THE FIRST FOOD OF THE COMMON WHITEFISH. 


(Coregonus clupeiformis, Mitch.) 


By S. A. FORBEs. 


In a very large lake the conditions of life are remarkably uniform. 
The volume of water remains, of course, constant from season to season 
and from year to year, and the extremes of summer heat and winter 
cold have but a moderate effect upon the temperature of the lake as a 
whole. Consequently both plant and animal life exhibit there a regu- 
larity and stability which are in remarkable contrast to their fluctua- 
tions in smaller bodies of water and on the surrounding land. Not 
only do the relative numbers of individuals in the various species re- 
main about the same, but the absolute number of each must necessarily 
change but little, as a rule. 

Such a state of affairs is eminently favorable to an exact and econoni- 
ical balance of supply and demand, of income and expenditure, of mul- 
tiplication and destruction, among the inhabitants of the lake. Here 
every species of animal, whether predaceous or vegetarian, must find, 
in the surplus products of growth and reproduction among the species 
upon which it depends for food, a far more constant and unvarying 
supply for its needs than elsewhere; and the species fed upon must be 
subject to a far more regular drain upon their surplus numbers or un- 
essential structures. Where there is little fluctuation there is little 
waste. 

A system of life like this, running on with relatively even tenor for 
centuries, must of course be much less flevible than one where wide and 
violent fluctuation and continual readjustment are the rule; and a spe- 
cies in any way deeply affected will here have within itself far less re- 
cuperative power than one which has been forced again and again— 
each year, perhaps—to rally against the most destructive attacks as the 
price of its continued existence. Disturbances of the natural balance 
of life, of the primitive and spontaneous system of reactions by which 
the different groups of organisms are related, will therefore be unusu- 
ally serious and lasting; and where such disturbances result from hu- 
man interference, as by the yearly capture of large numbers of any 
important fish, it is especially desirable that artificial means of com- 
pensation be taken to restore the disturbed balance as nearly as possi- 
ble. Excessive loss will be made good by natural reactions far more 
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slowly than if it occurred to a pend or river species, accustomed, as 
most of the latter are, to fill up rapidly enormous gaps in their numbers. 

On the other hand, to multiply wnduly by artificial measures any spe- 
cies naturally abundant in such a lake will have scarcely a less dis- 
turbing influence than to diminish its numbers in the same ratio. The 
relatively nice balance between the demand for food and food supply 
which here naturally obtains is such that an extraordinary increase in 
a species must soon react to diminish greatly its food resources—a fact 
which will then take effect on the species itself, reducing it below its nat- 
ural original level; and if both excessive capture and excessive multi- 
plication go on side by side we shall have this result finally aggravated 
to an extreme degree. 

As fishes are caught before the end of their natural lives, but planted 
by the fish-culturist when young, if is evidently the food of the young 
which will be first and most seriously affected by overproduction. 
Only a part of the adults, perhaps a small fraction, will live a life of 
ordinary natural length, many being captured before they have attained 
even the average size; but a far greater number, perhaps nearly every 
one, must survive the earliest period and must consequently draw most 
heavily upon the earliest food resources of the species when these dif- 
fer from those of the adult. 

The above considerations are brought forward here to show the espe- 
cial importance to us of a study of the system of natural interactions 
by which the animals of our great lakes affect each other, if we would 
avoid the necessarily injurious consequences of our own interference 
with the natural order there obtaining, and above all to show the extra- 
ordinary value of a knowledge of the food habits and food capital of 
the young. They apply perhaps more forcibly to the whitefish than to 
any other species in the lakes; because this is for several reasons the 
most important purely fresh-water fish of the Great Lake region, and 
proves to have a distinctly different food when young from that upon 
which it is dependent later. 

According to the recent census report,* more than twenty-one mill- 
ion pounds of whitefish were taken in the Great Lakes in 1879, valued 
at over three-quarters of a million dollars, and representing nearly half 
the total sum derived from the lake fisheries of all kinds. These fish- 
eries employ over five thousand men, and a fixed capital of one million 
three hundred and forty-six thousand dollars. When we reflect that 
this enormous drain upon the number of the species is necessarily, to a 
considerable extent, an addition to the natural tax levied upon it by its 
enemies other than man, we see that there must be an artificial supply 
provided, or the fisheries will gradually fail. - 

The importance of the knowledge of the food of so valuable a species 
needs no demonstration, especially when we consider that, consistently 
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with what has been said above, it may not be difficult to overdo the 
work of propagation. 

If the whitefish were to be multiplied indefinitely, without any atten- 
tion to the character or abundance of its food supply, it would soon 
reach such a number that it must infringe upon its own food capital, 
diminish the average number of the animals upon which it depends for 
subsistence, and so finally indirectly cripple itself. Then the money 
and labor expended in its culture would be principally lost, and the last 
state of the species would be worse than the first. An acquaintance 
with the food of the young is especially necessary, because they are 
planted by the fish-culturist when, having already absorbed the egg-sack 
(the supply of food by which they are under natural conditions sup- 
ported until they have time to scatter themselves widely through the 
water), they are in a peculiarly heipless condition, unable to wander far 
in search of subsistence, and compelled to find food speedily. or perish. 
One would say, therefore, that their alimentary resources and habits 
should be well and thoroughly known, that the range, period, and 
abundance of the organisms upon which they feed should be carefully 
determined, and that each locality where the young are deposited should 
be closely searched for the purpose of ascertaining whether their food 
species occur there at the time in sufficient quantity to prevent imme- 
diate starvation. 

Previous studies of the food of young fishes of a Sane of families, 
reported in the third paper of this series, had shown that, with excep- 
tions presently to be mentioned, the earliest food of all the families 
studied consisted almost wholly of various species of Entomostraca and 
some equally minute and delicate dipterous larve. When that paper 
was prepared, I had, however, no opportunity to study the food of the 
young of any members of the family Salmonidee, to which the white- 
fish belongs, neither could I learn that any such studies had been made 
by others; and I could only infer the same fact with regard to this fam- 
ily from the general character of the results obtained by the study of 
the other groups. Even this inference, however, was rendered doubt- 
ful by the discovery that the youngest individuals of two of the tooth- 
less families (Catostomide and Cyprinid) were not strictly dependent 
upon the food elements above mentioned, but were likewise able to 
draw upon much smaller organisms, namely, the minutest Protozoa 
and unicellular Alge ; and as the adult whitefish is likewise destitute 
of teeth, it was not by any means certain that their yeung would not 
fall under the latter category. Upon looking up the literature of the 
subject, I found that, although the food of the adult had been very well 
made out in a general way,* only two items had been published respect- 
ing the food of the young. In the report of the United States Fish 
Commission for 1872~73, an assistant commissioner, Mr. J. W. Milner, 
made some experiments on young whitefish hatched artificially, BaD: 
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plying them with a number of articles of food, in the hope of finding 
something suitable for their nourishment. 

“A few crawfish,” he says, ‘were procured and pounded to a paste, 
and small portions put into jar No. 1; the young fish ate it readily. 
They were fed at night, and the next morning every one of them was 
found to be dead. Jar No. 2 was supplied with bread crumbs, and the 
fish were seen to take small particles in their mouths; they did not die 
so suddenly. Jar No. 3 was supplied with sweet cream, but no evi- 
dence was afforded that the occupants fed upon it. A quantity of rain- 
water was exposed to the rays of the sun for the purpose of generating 
minute forms of life, and a teaspoonful was poured into jar No. 4, 
morning and evening, in the hopes that their proper food was of this 
character. In jar No.5 a variety of food was provided—dry, fresh beef, 
milk, boiled potato, and bread. The crumbs of bread and the scrapings 
from the beef were all that the fish were sé€n to take into their mouths. 
They died, one after another, very rapidly, and in a few days all were 
dead.” He further remarks: “This difficulty cf procuring a suitable 
food for the young whitefish has been the experience of the few fish- 
culturists who have hatched them.” 

With the hope of ascertaining the natural food of these fishes, a few 
specimens, representing young captured in the Detroit River, and others — 
from the hatchery, were submitted by Mr. Milner to Mr. 8. A. Briggs, 
a microscopist, of Chicago. Four examples were examined by Mr. 
Briggs, two from each of the above situations. Those from the hatchery 
contained nothing whatever, while those from Detroit River contamed 
numerous specimens of two species of Diatomacex, viz, Fragilaria ca- 
pucina and Stephanodiscus niagare. The only fact at that time known 
would consequently indicate that the earliest food of the species con- 
sisted of Diatomacece. 

The whitefish, as is well-known, lays its eggs in the open lake in 
autumn, the young not appearing until early in the following spring. 
At this cold and stormy season, in the exposed situations where 
they are to be sought it’is practically impossible to find the young 

‘fish; a fact which rendered the study of their earliest food a sub- 
ject of unusual difficulty. There seemed, in fact, no practicable way to 
reach satisfactory conclusions upon it except by experiment upon indi- 
viduals artificially hatched. 

In December, 1880, I nade an arrangement, through the kindness of 
Professor Baird, of the Smithsonian Institution, with Mr. F. N. Clark, 
superintendent of the United States fish hatchery at Northville, Mich., 
for a supply of young whitefish to be sent me at intervals from the 
hatchery under his control. The specimens furnished were taken from 
two lots. The fishes of one lot, hatched January 18, were kept in a 
tank in the hatchery, where they were supplied with water from a 
spring, which had been cooled by exposure to the air in artificial ponds 
before entering the hatchery, in order to retard the development of the 
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fry. The ordinary range of temperature in the tank was from 35° to 
39°. 'Phese fishes were fed daily with a paste made by grinding small 
amphipod erustaceans (Gammarus) in a mortar. 

The second lot, hatched January 20, was kept, unfed, in a perforated 
tin box, in a rivulet flowing from a spring, about 60 feet from its source. 
The water had a uniform temperature of 47°. 

Those in the spring, being in warmer water than the others, develop- 
ed much more rapidly, and it was believed that the character and source 
of this water was such as to furnish them at least a small supply of such 
food as young fishes are accustomed to appropriate. 

Ninety specimens were received from the hatchery February 9, at 
which time they were three weeks old. They were thirteen mm. (half 
an inch) in length by one in depth. The egg-sac was but partially ab- 
sorbed in most of the lot, but in those most advanced was represented 
by an oil globule back of the head. The pectoral fins were well devel- 
oped, but no trace of the ventrals had as yet appeared. The single 
median fin extended well in front of the vent, and forwards on the back 
nearly to the head. The opercles did not fully cover the gills. The 
most highly developed specimens—those whose gill-sacs had nearly dis- 
appeared—had, at a short distance on either side of the symphysis of 
the lower jaw, a sharp, strong, raptatorial tooth, curved backwards and 
slightly inwards. The base of this tooth was very broad, and the point 
acute and slender. At a point behind each of these teeth, about half 
their distance from each other, was a second much smaller tooth, direct- 
ed almost exactly inwards. The upper jaw was, however, wholly tooth- 
less. 

These fishes were all passed under the microscope, after having been 
rendered transparent, but only four of them contained anything what- 
ever; three a little dirt, and the fourth a minute fragment of the crust 
of the Gammarus, with which they had been fed. 

Of one hundred and eleven specimens received February 17, seven- 
teen had taken food. I dissected nine of these and found fragments of 
Gammarus and nothing else. Ninety specimens from the same lot were 
examined February 25, and food was found in fourteen. Four of these 
had eaten Gammarus fragments; two, larve of gnats; one, a small 
Cypris, and eight contained small fragments of the leaves and stems of 
vascular plants, including a bit of a netted-veined leaf and a little piece 
of pine wood. Thirty-nine specimens, the last of the lot, were received 
March 15, and food was found in fourteen. I dissected nine of these, 
finding fragments of Gammarus in four, a larva of a gnat, a Chironomus 
larva, a larva of some undetermined fly, a minute vegetable fragment, 
a Cyclops, a Cypris, and an undetermined Entomostracan each in one. 
Three hundred and forty fry from the hatching-house were examined in 
all, in forty-seven of which (fourteen per cent.) more or less food was 
discernible. Of the thirty-five dissected, eighteen had eaten Gammarus 
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fragments; five, minute insect larvee; four, Entomostraca, and Slent, 
small particles of vegetation. 

Only four lots were received from the spring, on the 9th, 14th, 17th, 
and 25th of February, after which all died of starvation. In the first 
hundred only one was found which had taken food, and this had eaten 
a trace of filamentous Alge and a minute fragment of the parenchyma 
of some higher plant, with a few diatoms. But one of the second hun- 
dred contained even a trace of food, a minute quantity of some thread- 
like Alga, the cells of which still contained a little chlorofhyll. In the 
third hundred likewise, food was found in but one. This consisted of 
a few particles of vegetable parenchyma, doubtless derived from the 
decaying plant structure in or around the water. In the third lot of 
only forty-two specimens, six showed traces of food, consisting almost 
entirely of a few filamentous Alge (including a fragment of Oscillatoria) 
and a little vegetable parenchyma. Desmids and diatoms were observ- 
ed in trivial numbers. 

The total number received from the spring was two hundred and forty- 
two, of which but eight were found to have eaten anything (a little over 
three per cent. of the whole), and these had taken only Alge and veg- 
etable fragments. 

An example of the water of the spring sent me contained many Algz 
but no animals larger than rotifers. The water of the hatchery, being 
exposed in ponds of considerable size, afforded a better opportunity for 
the development of animal life, to which fact was doubtless due the oe- 
currence of insect larvae and Entomostraca in the intestines of the fishes 
reared in it. The situation of the spring, on the other hand, was par- 
ticularly unfavorable, as it was under the hatchery, and consequently 
in the dark. 

The observations above described on the speciméns kept in spring 
water have but little value, for the reason that evidently very little food 
was contained in the water flowing through their cage. The vegetation 
in the streams being chiefly filamentous Algie and the number of Ento- 
mostraca apparently trivial, very little of either vegetable or animal 
food could reach the little prisoners. It is not surprising, therefore, 
that, notwithstanding their greater age and the higher temperature of 
the water in which they were kept, a much smaller ratio of the speci- 
mens had taken food than of those captured in the hatchery. From the 
contents of their intestines we can only infer that these fishes, reduced 
to a desperate strait by starvation, will snatch at almost anything con- 
tained in the water. The result obtained by a study of those from the 
hatching-house was more significant, but still unsatisfactory. It seemed 
to indicate that in confinement whitefish fry will feed upon both ani- 
mal and vegetable structures to some extent, and that they can be in- 
duced to take minute fragments of the higher crustaceans, but not in 
sufficient quantity to keep them alive. The fact that animal food was . 
more abundant than vegetable in this last lot indicates nothing of their 
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natural preferetice, since it was doubtless also more abundant in the 
water containing them. 


More light was thrown upon the earliest food habits of these fishes 
by the discovery of raptatorial teeth upon the lower jaw than by these 
— dissections of their alimentary canals. All the families of fishes which 

I had previously studied, whogt young were provided with teeth, were 

found strictly dependent at first upon Entomostraca and the minuter 

insect larve; while only those whose young were toothless fed to any 

considerable extent upon other forms. The discovery of teeth in the 

young whitefish, therefore, placed this species definitely in the group 

of those carnivorous when young. The fact that the adult was itself 
toothJess interfered in no way with this inference, because other tooth-. 
less fishes (Dorsoma) whose young were furnished with teeth had been 

found carnivorous at an early age. 

The inconclusive character of the results thus far obtained made it 
necessary to attempt to imitate more closely the natural conditions of 
the young when hatched in the lake. In February, 1881, I obtained, 
through the kindness of Mr. Clarke, twenty-five specimens of living young 
whitefish, saved from a lot which he was planting in the waters of Lake 
Michigan, off Racine, Wis. I succeeded in conveying these to the labora- 
tory without loss, and there kept them for several days in a glass aqua- 
rium and supplied them with an abundance of the living objects to be 
obtained by drawing a fine muslin net through the stagnant pools of 
the vicinity. These consisted of many diatoms and filamentous fresh- 
water Alge, of two or three species of Cyclops, of Canthocamptus illinoi- 
sensis, and Diaptomus sanguineus among the Copepoda, and of fwo rather 
large Cladocera, Simocephalus vetulus and S. americanus. These little 
fishes were kept under careful observation for several days, the water 
in the aquarium being frequently aerated by pouring. Many of them 
had, however, been injured by handling, and eleven of the specimens 
died without taking food. It was soon evident that the larger Entomos- 
traca (the Simocephalus, and even the Diaptomus) were quite beyond 
the size and strength of these little fishes, and that only the smaller Co- 
pepoda among the animals available could afford them any food at 
first. These they followed about from the beginning with signs of 
peculiar interest, occasionally making irresolute attempts to capture 
them. Two days after their arrival, one of the young whitefish had 
evidently taken food, which proved, on dissection, to be a small Cyclops. 
During the next two days nine others began to eat, dividing their atten- 
tions between the Cyclops above mentioned and the Canthocamptus, 
and on the 22d two others took a Cyclops each and a third a Cantho- 
camptus. One of these fishes contained still a large remnant of the egg- 
sac, showing that the propensity to capture prey must antedate the sen- 
sation of hunger. On the 25th the fourteenth and last remaining fish 
captured its Cyclops and was itself sacrificed in turn. As an indica- 
tion of the efficiency of the raptatorial teeth, it may be worth while to 


778 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8] 


note that I saw one of the smallest fishes make a spring at a Cyclops, 
catch it, give three or four violent wriggles, and drop it dead to the bot- 
tom of the tank. 

Asa general statement of the result of the observations made on 
these fourteen fishes, we may say that eight of them ate a single Cyclops 
each, that cone took two, and another three of the same, that one took 
a single Canthocamptus, that two specimens captured two each of this 
genus, and that finally a single fish ate Cyclops and Canthocamptus 
both. The final conclusion was a highly probable inference that the 
smallest Entomostraca occuring in the lake would prove to be the nat- 
ural first food of the species. 

In order to test this conclusion with precision, | arranged a similar ex- 
periment on a larger scale and under more natural conditions. Through 
the generosity of the Exposition Company, of Chicago, I was allowed 
the use of one of the large aquarium tanks in the exposition building on 
the lake shore, and by the repeated kindness of Mr. Clarke, of North- 
ville, Mich., | was furnished with a much larger number of living white- — 
fish. Five thousand fry were shipped to meinacan of water, but through 
unfortunate delays in changing cars at intermediate points, about two- 
thirds of these were dead when they reached my hands. Those living 
were immediately transferred to the tank through which the water, 
taken from the city pipes, had already been allowed to run for several 
hours. As this water is derived irom Lake Michigan at a distance ‘of 
two miles from the shore, and had at this time the exact temperature 
of the open lake, the conditions for experiment were as favorable as 
artificial arrangements could well be made. 

Sending a man with a towing net out upon the lake with a boat, or 
upon the remotest breakwaters, immense numbers of all organic objects 
in the water were easily obtained. After inclosing the exit of the tank 
with a fine wire screen, to prevent the escape of objects placed in it, 
we poured these collections of all descriptions indiscriminately into the 
water from day to day, thus keeping the fishes profusely supplied with 
all the various kinds of food which could possibly be accessible to them 
in their native haunts. From this tank one hundred fishes were taken 
daily and placed in alcohol for dissection and microscopic study, to de- 
termine precisely the objects preferred by them for food. These were 
examined at a later date, and all contents of the intestines were mounted 
entire as microscopic slides, and permanently preserved. A careful 
_ study was of course made of the organisms of the lake, as shown by 
the product of the towing net, and when the experiment was finally 
ended an equally careful examination followed of the living contents 
of the water of the tank at that time. : 

These fishes, like those previously described, had already reached 
the age and condition at which it is customary to “ plant” them in the 
lake. The ventrals were still undeveloped, the egg-sac had nearly dis- 
appeared, the four mandibular teeth were present, and the median fin 
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extended from the tips of the pectorals on the belly to a point opposite 
the middle of the same fins on the back. In most the egg-sac did not 
protrude externally, being reduced in some to a droplet of oil, but re- 
maining in a few of a size at least as great as that of the head. The 
alimentary canal was, of course, asimple straight tube, without any dis- 
tinction of stomach and intestine. 

The sufferings of these fry in transit had doubtless weakened the 
vitality of the survivors, and although every care was taken to keep the 
water of the tank fresh and pure, about one-third of those remaining 
died during the progress of the experiment. The aquarium in which 
they were confined was built of glass, and had a capacity of about one 
hundred cubic feet. The temperature, tried repeatedly, stood at 42° F. 
A steady current of the water of the lake was maintained through 
this tank, entering through a rose, from which it fell in a spray, thus 
insuring perfect aeration. 

By far the greater part of the organic contents of the water of 
the lake, as shown by the product of the towing-net, consisted of 
diatoms in immense variety, which formed always a greenish mu- 
cilaginous coating upon the inner surface of the muslin net. In this 
were entangled a variety of rotifers, occasional filamentous Alge, and 
many Entomostraca, the latter belonging chiefly to the genera Cyclops, 
Diaptomus, and Limnocalanus among the Copepoda, and to Daphnia 
among the Cladocera. 

As the Entomostraca proved to be far the most important elements 
of this food supply, the particulars respecting them may be properly 
more fully given. The smallest of all was a Cyclops, then new, but 
since described by me under the name of Cyclops thomasi.* This little 
Entomostracan is only .04 inch long, by .011 wide. The next in size, 
and by far the most abundant member of this group, was a Diaptomus, 
likewise new, described in the paper just cited, under the name of 
Diaptomus sicilis. This appears in two forms, one evidently young in 
the stage just preceding the adult... Full-grown individuals were .065 
inch long by one-fourth that depth. The Limnocalanus was a much 
larger form, evidently preying, to a considerable extent, upon the two 
just mentioned. All the Cladocera noticed were Daphnia hyalina, an 
elegant and extremely transparent species, occurring likewise in the 
lakes of Europe. <A single insect larval form (Chironomus) should 
likewise be mentioned in this connection, since it had about the same 
size and consistence of the Entomostraca, and was consequently equally 
available for food. 

The specimens of each of the above species from a certain quantity 
of these collections were counted, in order to give a definite idea of 
their relative abundance in the lake. The Diaptomus numbered 225, 
the Cyclops 75, Limnocalanus 7, Daphnia 3, and Chironomus larve 1. 


*On some Entomostraca of Lake Michigan and adjacent waters. American Natu- 
ralist, Vol. XVI., No. VIII, August, 1882, pp. 640 and 649. 
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It was a curious fact, however, that when the water was drawn off at 
the end of the experiment, more than half the Entomostraca were 
Limnocalanus ; a fact partly to be explained by the predaceous habit 
of the latter, and partly by the facts relating to the food of the fishes 
themselves, which are presently to be detailed. 

The fry were placed in the tank and supplied with their first food on 
the evening of the 12th of March. On the 14th, one hundred specimens 
were removed, and twenty-seven of these were dissected. Twenty 
were empty, but the remaining seven had already taken food, all Cyclops 
or Diaptomus. Three had eaten Cyclops only, and six Diaptomus, 
while two had eaten both. Fourteen of these Entomostraca, seven of 
each genus, were taken by these seven fishes. From those captured 
the next day, twenty-five specimens were examined, of which nineteen 
were without food. Of the remaining six, three had eaten Diaptomus 
and three Cyclops; five of the former being taken in all, and ten of the 
latter. Three specimens were next examined from those caught on the 
19th of March, two of which had devoured Diaptomus and a third a 
single Cyclops thomasi and a shelled rotifer, Anurea striata. The 
character ot the food at these earliest stages was so well settled by 
these observations that I deemed it unnecessary to examine the subse- 
quent lots in detail, but passed at once to the specimens taken on the 
23d. Twenty-six of these were examined, and found to have eaten 
thirty three individuals of Cyclops thomasi, fourteen of Diaptomus sicilis, 
and fourteen of the minute rotifer already mentioned (Anurea striata). 
Two had taken a few diatoms (Bacillaria), and one had eaten a filament 
of an Alga. Cyclops was found in sixteen of the specimens, Diaptomus 
in nine, and Anura in eight, only two of them being empty. The 
amount of food now taken by individual fishes was much greater than 
before, one specimen dissected having eaten two Cyclops and six 
Diaptomus sicilis, male and female. Another had taken five Cyclops, 
one Diaptomus, and five examples of Anurea striata. Still another 
had eaten four of the Cyclops, four Diapotomus, and one Anurea. 

Twenty five specimens were examined from those removed on the 
24th of the month, at which time the water of the tank was drawn 
off and all the remaining fishes bottled. Four of these had not eaten, 
but the twenty-one others had devoured fifty specimens of Diaptomus 
sicilis, forty-seven of Cyclops thomasi, fourteen of Anurea striata and a 
single Daphnia hyalina, the latter being the largest object eaten by any 
of the fishes. A few examples of their capacity may well be given. 
The ninth example had eaten six Diaptomus, two Cyclops thomasi, and 
one Anurea; the tenth had taken eight Diaptomus, two Cyclops, and 
an Anureza; and the twentieth, seven Diaptomus and three Cyclops 
thomasi. In two of these examples were small clusters of orange glob- 
ules, probably representing unicellular Alge. 

Summarizing these data briefly, we find that of the 106 specimens 
dissected sixty-three had taken food, and that the ratio of those which 
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were eating increased rapidly the longer the fishes were kept in the 
aquarium. Only one-fourth of those examined on the 14th of the month 
had taken food, while more than five-sixths of those bottled ten days 
later had already eaten. The entire number of objects appropriated 
by these sixty-three fishes was as follows: Cyclops thomasi, ninety-seven; 
Diaptomus sicilis, seventy-eight; Anurwa striata, twenty-nine; Daph- 
nia hyalina, one. Seven of the fishes had eaten unicellular Alge, two 
had eaten diatoms, and one filamentous Algee. 

From the above data we are compelled to conclude that the earliest 
food of the whitefish consists almost wholly of the smallest species of 
Entomostraca occurring ip the lake, since the other elements in their 
alimentary canals were evidently either taken accidentally or else ap- 
peared in such trivial quantity as to contribute nothing of importance 
to their support. In fact, two species of Copepoda, Cyclops thomasi and 
Diatomus sicilis, are certainly very much more important to the main- 
tenance of the whitefish in this earliest stage of independent life than 
all the other organisms in the lake combined. As the fishes increase 
in size, vigor, and activity they doubtless enlarge their regimen by 
capturing larger species of Entomostraca, especially Daphnia and Lim- 
nocalanus. 

A few words respecting the relative abundance of these species at 
different seasons of the year and their distribution in the lake will have 
some practical value. We may observe here an excellent illustration 
of the remarkable uniformity of the life of the lake as contrasted 
with that of smaller bodies of water already referred to in the intro- 
duction to this paper. While in ponds minute animal life is largely 
destroyed or suspended during the winter, the opening spring being 
attended by an enormous increase in numbers and rate of multiplica- 
tion, in Lake Michigan there is but little difference in the products of 
the collecting apparatus at different seasons of the year.* There is a 
slight increase in the number of individuals during spring and early 
summer, but scarcely enough appreciably to affect the food supply of 
fishes dependent upon them. They are not by any means equally dis- 
tributed, however, throughout the lake, my own observations tending 
to show that there are relatively very few of these minute crustaceans 
to be found at a distance of a few miles from shore, and that in fact by 
far the greater part of them usually occur within a distance of two or 
three miles out. Indeed, the mouths of the rivers flowing into the lake 
are ordinarily much more densely populated by these animals than the 
lake itself, as has been particularly evident at Racine and South Chi- 


*For definite assurance of this fact, I am indebted less to my own observations 
(which are, however, consistent with it as far as they go) than to the statements of 
B. W. Thomas, esq., of Chicago, who, while making a specialty of the Diatomacew 
of the lake, has collected and studied all its organic forms for several years, obtain- 
ing them from the city water by attaching a strainer to a hydrant many times during 
every month throughout the year, 
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cago. Neither are they commonly equally distributed throughout the 
waters in which they are most abundant, but, like most other aquatic 
animals, occur in shoals. In the deeper portions of the lake many 
species shift their level according to the time of day, coming to the 
surface by night, and sinking again when the sun is bright. 

These facts make it important to the fish-culturist that the particular 
situation where it is proposed to plant the fry should be searched at 
the time when these are to be liberated, to determine whether they will 
find at once sufficient food for their support. A little experience will 
easily enable one to estimate the relative abundance of the Entomos- 
traca at any given time and place, and they require nothing for their 
capture more complicated or difficult of management than a simple ring 
net of cheese-cloth or similar material, towed behind a boat. This 
may be weighted and sunk to any desired depth, so that the contents 
of the water either at the surface or at the bottom may be ascertained 
by a few minutes’ rowing. 

In conclusion, I wish again to express my great obligation ‘e tii 
United States Fish Commissoner, Prof. 8. F. Baird, and to Frank N. 
Clark, superintendent of the United States hatchery at Northville, 
Mich., through whom, as already stated, the specimens were derived 
upon which these studies were made. My best thanks are also due to 
the Exposition Company of Chicago, and especially to their secretary, 
the Hon..John P. Reynolds, for the use of a tank in the Exposition 
building, and for many courtesies received while the experiment there 
Was in progress. 


XIV.—REPORT OF EXPERIMENTS FOR DETERMINING THE 
SMALLEST AMOUNT OF WATER IN WHICH YOUNG SHAD AND 
EGGS CAN BE KEPT, 


By FRANK N. CLARK. 


June 8, 1880, I was requested to conduct a series of experiments at 
the shad-hatching station at Washington navy-yard, and to use as small 
a quantity of water as possible both for the eggs and young fish. I ae- 
cordingly arranged one of the cones with an aérator attachment for Ex- 
periment No. 1. 

June 9.—In the morning I placed in Cone No. 1 a portion of the eggs 
taken the evening before (125,000), and also placed in Cone No. 2 the 
same number. I commenced on Cone No. 1 by running 35 gallons of 
water per hour. On Cone No. 2 there were 218 gallons per hour. The 
aérator attached to No. 1 was doing the same work the larger amount 
of water was doing in Cone No.2. In the course of the day I reduced 
the amount of water in Cone No. 1 to 23 gallons per hour, and found the 
eggs had equally as good a motion as with the larger amount of water, 
The motion of eggs in Cone No. 1 was considered as good as in No. 2. 

June 10.—Eggs were examined in both cones and found to be equally 
as good in Cone No. 1 as in No. 2 

June 11.—Eggs were examined in both cones. In Cone No. 1, with 
aérator attachment, I found more fungoid growth on the unimpregnated 
eggs than in No. 2. They were, however, kept free from the good eggs 
by the force of air and water. In cones of eggs I have worked for the 
last few years Ihave frequently found eggs with the fungoid growth 
to attach themselves to the good eggs. It was especially so when the 
water was quite warm. I have alavays found it necessary in such cases 
to add a greater flow of water. 

June 12.—The fish were all out and appeared in as healthy a condi- 
tion in Cone No. 1 asin No. 2. So far I have been unable to note any 
difference in the eggs or in their hatching other than is mentioned in 
this report. In the evening of this day I removed 25,000 fish from each 
cone, leaving 75,000 in each of the cones, with same amounts of water 
(23 and 218 gallons). I find the fish in Cone No. 1 are not forced against 
the perforated tin edges as in Cone No. 2. Accordingly it is not neces- 
sary to attend to them as in No. 2, where it was absolutely necessary to 
brush the fish away from the edges at least once in an hour to keep them 
from filling the perforated tin and running over the top of the cone. 
This I think one great advantage. 

June 13.—Fish were examined ; found them equally as good in No. 1 


asin No. 2. The force of air in Cone No. 1 seems to be rather violent 
(1) ; 738 
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for the fish. I took the wire cloth from bottom of cone. It made a 
slight change in the air-bubbles, they were in finer particles. 

June 14.—The fish appeared in a healthy condition. At12 m.larranged 
one of the cylinder cans with an aérator attachment for conducting air 
and water to the bottom of the can. The water and air passed down 
through the pipe, and the overflow was through fine perforated tin at 
the top of the can into the overflow chamber, where the water passed 
out. 

After arranging the can I immediately put into it 50,000 young shad 
. 48 hours old. It had not been running more than ten minutes before I 
discovered fish were running out the overflow in consequence of the 
perforated tin at the overflow being too small a surface. I immediately 
removed the fish and informed Major Ferguson of what had oceurred, 
and gave him my idea of what was wanted for the can. He had the 
cover of the can made with a larger surface of perforated tin, and 
this, after putting the 50,000 fish back in the can, I found held the 
fish. 

June 15.—In the mernivg I discovered the fish in Cone No. 1 appear- 
ing weak, in consequence, as I thought, of the violence of air and water 
forcing them to top of cone, where the air-bubbles would break and 
throw the fish to one side. In the course of the day I found the fish 
were dying. In the can, which I shall designate as No. 3, I drew from 
the bottom of the can about 50 dead fish. The balance of the fish were 
looking well. 

June 16.—There was a thorough examination made of all the differ- 
ent experiments. The fish in cones were found to be in about the 
same condition as the day before. The can, however, I did not find 
the same. During the night there had been a stoppage of the water, 
in consequence of which the fish were found all dead. 

June 17.—The fish in Cones Nos. 1 and 2 were five days old. In Cone 
No. 1, with aérator attachment, the fish were dying quite fast. My 
opinion is still the same, that the violence of air-bubbles is too severe 
for the young fish, and weakens them or wears them out. 

June 18.—I arranged another cone (No. 4) with aérator attachment, 
and immediately placed in it 100,000 eggs taken the evening before. 
There was an effort made to use a smaller quantity of water on this 
cone, but without success. As soon as the water was reduced below 
23 gallons per hour the aérator would not take in air. Thus it will be 
readily seen the aérator will not supply the quantity of air with a less 
amount of water than 25 gallons per hour. This lot of eggs was ex- 
amined from day to day until all.were hatched, and nothing of note oc- 
curred different from No. 1. 

June 19.—This morning | found the fish in Cone No.1 all dead. The 
probable cause was the violence of water and air. The fish m Cone 
No. 2 were still doing nicely. They were turned loose in the Potomac 
at 6 p.m. There were 40,000 young shad put in Can No.5 to again 
try the aérator. The fish in Can No. 3 did very well until the third 
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day, when I found them dying very fast, probably from the impure 
water caused by the can being closed. 

June 22.—I arranged Cone No. 1 with the aérator attachment, and put 
in 125,000 eggs taken the evening before. The same amount of water, 
23 gallons, was used on this occasion as on the others. Cone No. 4 all 
hatched and appeared in a very healthy condition. Out of the lot of 
eggs in Cone No. 4 there were about 90,000 fish, making a very good 
percentage. I took one-half of these fish and put them in Can No. 5, 
running a smaller quantity of water than on any of the other cones. 
There was no aérator attached to this cone. There were 18 gallons of 
water per hour running in this cone. These cones were kept running 
and were examined from day to day until June 25, when the fish were 
deposited in the Potomac in good condition. 

June 26.—On this morning I found the eggs in Cone No. 1 all hatched. 
The eggs had been examined from day to day; found to be about the 
same as the cones hatched before. On this day I was directed to dis- 
continue operations at the navy-yard station, to move what fish I had 
on hand, about 100,000, to the Smithsonian Institution, and to continue 
my experiments there. The young fish were moved to the Smithsonian 
on the morning of June 27, where they were placed in cones and cans. 
In Cone No. 1, with aérator attachment, I placed 20,000; in Cone No. 2, 
20,000; in Can No. 1, with aérator attachment, 20,000; the balance were 
placed in Can No. 2. My experiments consisted of one cone with aérator 
attachment, running 25 gallons of water per hour; Cone No. 2, with no 
attachment, running 15 gallons of water per hour. This was afterwards 
reduced to 10 gallons per hour. In Can No. 11 ran 15 gallons per hour 
until the rubber hose conducting the water burst, during the night of 
June 27, when, of course, the fish all died. In Can No. 2 there was no 
change of water during the night. The next morning I found the fish 
all dead. The cones were examined from day to day, and at this writ- 
ing, July 5, the fish in Cone No.1 are nearly all dead. The fish in Cone 
No. 2 are looking well. They are seven days old to-day. 

From my experiments I have come to the following conclusions : 

When a small quantity of water is to be used in hatching it is abso- 
lutely necessary to use the aérator to introduce the air with the water 
at the bottom of cones in order to give the eggs the motion desired. 
In every case where the aérator was in use, and they were kept until the 
fifth day, they commenced dying, and in twenty-four or forty-eight hours 
all were dead. My opinion is that the violence of air-bubbles and water 
weakened or wore them out. When it is desired to keep the fish in cones 
for any length of time, and to use a small quantity of water, I should 
advise that 1 small quantity of water be run in the cone, as when it is 
desired to use a limited supply of water a smaller quantity can be used 
than with the aérator. In every case the experiment tried with the can 
in which no change was given the fish proved disastrous in from six to 
ten hours, according to the quantity of fish in the cans. 


WasHineTon, D. C., July 3, 1880. 
S. Mis, 110——50 
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Record of temperature observations made ai Washington, D. C., from June 9, 1880, to July 
3, 1880, by Frank N. Clark. 


| Cone No.1. | Cone No. 2. | Cone No. 3. | Cone No. 4. | Cone No. 5.. 
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NotTre.—The cones were moved to the Smithsonian Institution Saturday evening, June 26. 
* Fish all dead. ; tNew eggs. {Fish released. 


XV.—EXPERIMENTS UPON RETARDING THE DEVELOPMENT OF 
EGGS OF THE SHAD, MADE IN 1879, AT THE UNITED STATES 
SHAD-HATCHING STATION AT HAVRE DE GRACE, MD, 


By H. J. Rice, Sc. D. 


The report hereby submitted gives somewhat in detail the methods and 
results of the experiments in retarding the development of impregnated 
shad-spawn which were carried on by Mr. F. N. Clark and myself dur-_ 
ing the month of June, 1879, atthe United States Fish Commission barges, 
near Havre de Grace, Md. These investigations were instituted princi- 
pally for the purpose of ascertaining the possibility and practicability 
of transporting shad-spawn across the ocean, with a view to introduc- 
ing American fish into European waters, and all of our efforts were 
made with that end in view. Normally, as is well known, or as is gener- 
ally considered at the present time, shad-spawn requires for its develop- 
ment a constant although slight motion, and a continuous exchange of 
fresh water. Under these conditions, whether produced naturally or 
artificially, the spawn after impregnation will proceed in its develop- 
ment, and the young shad come to maturity, quickly or slowly accord- 
ing to the temperature of the water in which they are placed. With a 
temperature of 68° to 74° the ova will hatch out in from three to five 
days. If the water is of a lower temperature, or about 56°, the develop- 
ment will be much prolonged and the hatching take place in about 
eleven days. Upon an ocean voyage the great difficulty to be sur- 
mounted would be the lack of fresh water. Motion can be given to the 
eggs, and the temperature can be kept at any point which may be desired 
by means of ice, but all the water used with the eggs must be such as 
ean be taken on board at the beginning of the trip. 

The questions to be answered, then, in regard to a shipment of the kind 
proposed were, ‘‘Can shad ova be carried, and will they go on in their 
development, in stagnant water, or in water which, although changed 
as often as thought necessary, is not absolutely fresh; or can they 
be carried in some other manner, as for instance in an ice-chest, as is 
done with some other kinds of fish-spawn, as that of the white-fish of 
the Great Lakes for example?” It is quite evident that if it could be 
shown to be possible, even with considerable care, to carry shad-ova 
in either of these ways, it would not be very difficult to transport any 
quantity which might be desired to the other side of the Atlantic, and 

[1] 787 
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thus introduce there a species of fish which upon this side of the water 
is considered one of the table delicacies of the season. We began our 
experiments by endeavoring to solve the second question first. For 
this purpose an ice-chest was constructed under the supervision of Mr. 
Clark. It consisted of a covered wooden box (Fig. 1, a) about 3 feet in 
ee TY each -dimension, within which 
f was a second box or well, b, of 
about one-half the size of the 
outer one. This well opened 
upon one side of the chest 
by a box-door, c, about 5 inches 
in thickness, and so arranged 
with slats, 1, 2, 3, 4, upon the 
inside that a large or small 
quantity of ice could be packed 
in it. The well was free from 
the other sides of the chest all 
around and on top by @ space 
of about 8 inches, and beneath 
it was a drawer d, of about 6 
inches in depth. The well could 
Migs chest for shatl-aece. thus be entirely surrounded with 
ice, and the temperature regulated by the amount of ice 
placed in the chest, and by more or less completely eclos- 
ing the door of the well and the cover of the chest. In 
practice it was found that with a small amount of ice 
around the sides of the well and in the drawer and door, 
and a large cake upon the top of the well, an even and 
‘moist temperature could be maintained throughout the 
cn TY for Chest with very little trouble. 

Within the well a series of trays (Fig. 2) were placed one above the 
other. They were made with wooden frames about 1 inch in thick- 
ness, and were covered upon the bottom with cotton-flannel. When 
wanted for use the cotton-flannel bottom of the tray was thoroughly 
moistened, and about 7,000 to 8,000 freshly impregnated eggs placed 
upon it and carefully spread out with a feather. The temperature of 
the eggs was then lowered very gradually until it was the same as that 
of the well of the chest, the chest having previously been partially filled 
with ice. The tray was then placed in the chest and kept at a uniform 
temperature during the time of the experiment. The first lot of eggs 
was placed in the chest on the evening of the 7th of June. This lot 
consisted of about 25,000 eggs which were taken fresh from the spawners 
and distributed upon three or four trays. The temperature was reduced 
very gradually to 37° when they were placed in the well, and kept at 
37° and 38° until about 8 o’clock p. m. of the 9th of. June. At this 
time they appear to be all dead, and the temperature was allowed to 
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rise to 55° which was about 10 o’clock p. m. same date, when a second 
lot of freshly-taken eggs, of about the same number as the first, was 
placed in the chest. 

The temperature was then allowed to sink to 48°, and kept there, not 
running below 47° nor above 49°. About 10 a. m. of the 12th the eggs 
of the first lot were found to be all dead and were thrown away, but 
those of the second lot appeared to contain some good ones, and one 
trayful was placed in a cone of fresh running water at a temperature 
of about 75°. Wn the third day after, or on the 15th of June, about 20 
or 30 young fish hatched from this lot. 

At 12 m. of the 12th, after the irayful of eggs had been transferred to 
the cone, a third lot of eggs was placed in the chest. These eggs had 
been taken on the night of the 11th and kept ina cone of fresh running 
water until the segmentation cap had entirely covered the yelk and the 
young fish could be seen as a dark band along the side of the vitellus. 
The temperature was now allowed to sink to 43°, and kept at about 45° 
until 6 p. m. of the 14th, when all the eggs of both second and third lots 
were found tobe dead. Forty three degrees is thus undoubtedly too low 
a temperature for shad-spawn; otherwise we ought to have had some 
live eggs in either the second lot, which furnished live ones at 48°, or 
in the third lot, which had been subjected to the low temperature for 
only about two days. On June 17th, 10 p. m., a iourth lot of freshly- 
taken eggs was placed in the chest, where the temperature showed 64°, 
and on the 20th a fifth lot was consigned to the well. In these latter 
ova the young fish were so far advanced as to show the eyes, protover- 
tebre, ear-cavity, and the heart as a single-chambered pulsatile organ. 
When these were placed in the chest the temperature was 55°, and it 
was kept at this point until the 25d, when both eggs and young fish 
were found to be dead. In order to keep the temperature at 55° or 569 
very little ice was necessary, and it is possible that the eggs did not 
have moisture enough to maintain them in good condition, since they ap- 
peared to melt down into a mat-like mass after being in the chest for a 
day or so. This was not noticed, or but very slightly, in the other cases. 
Our only success, or partial success, with the ice-chest, then, was with 
that portion of the second lot of eggs which was kept at a temperature 
of 48°. The young fish which were hatched from these eggs were ex- 
ceedingly vigorous and hearty, and when we broke camp on the 24th, 
or nine days after they had escaped from the eggs, they were about five- 
eighths of an inch in length, with the rays of the dorsal, anal, and caudal 
fins well advanced, the end of the notochord turned up very promi- 
nently, and the caudal fin slightly forked. They were about one-third 
larger than some older fish which were in another cone and which had 
been hatched out in the ordinary manner. In the stomachs of all of 
these young fish I found a great many shells and remains of daphnize 
and other small animals, and saw them, and especially the older ones 
above mentioned, eat the dead of their own species. 
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The trials which we have thus made seem to indicate that it is imprac- 
ticable to carry shad-spawn in an ice-chest, as can be done with many 
kinds of spawn, especially such as is laid in the fall or winter season. 
But it is possible that more trials and greater precautions are necessary 
before we can be positive in this respect, particularly as I am informed 
that Mr. Welcher, now of the Michigan fish commission, has kept shad- 
spawn in an ice-chest for a considerable time, and afterwards hatched out 


iS 


his 


Fic. 3.—Apparatus for using the same water over again in hatching shad. 


young shad from such spawn. I am not conversant, however, with 
his method, nor do I know to what extent he was successful in such ex- 
periments. But judging alone from our efforts, the results seem to show 
that an ice-chest is seriously detrimental to the integrity of shad-ova. 
So far, then, as our experiments have been carried, and as regards the 
ice-chest, the question would have to be answered in the negative. 

Our second set of experiments were then begun for the purpose of test- 
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ing the feasibility of using the same water over and over again when 
its temperature is kept below the normal condition. 

Our apparatus, Fig. 3, as arranged for these experiments, consisted of 
two reservoirs, a hatching-cone, and a steam-pump, and their connec- 
tions. The first or supply reservoir (Fig. 3, a), was a small hogshead 
elevated about three feet above the floor or just above the level of the 
hateching-cone b, which was of the ordinary pattern, with a rim of wire 
sieving around the inside at the top witha gateway in it for the purpose 
of letting dead eggs. pass off into the gutter, which ran around the top 
of the cone outside of the sieve rim and so into the escape-pipe. The 
cone was swung on braces attached to the side of the wall, and was con- 
nected with the supply tank by means of a rubber pipe, c, passing from 
the bottom of the reservoir to the bottom of the cone. The second res- 
ervoir, d, was smaller than the first, and was placed under the floor and 
below the hatching-cone with which it communicated by means of an 
escape-pipe, e, passing from one side of the gutter at the top of the cone 
down and over the edge of the reservoir can. 

The apparatus was completed by placing the two reservoirs in communi- 
¢cation by means of along tube, /, passing through the steam-pump g and 
entering the top of the first reservoir. Water being placed in the large 
reservoir a flow would take place into the cone, and the cone when full, 
would overflow into the second reservoir, from whence the once-used water 
could be pumped back by the pump into the supply-tank, again to run its 
circuit through the cone. In this manner we hadaconstant flow of water 
in our cone, and as the end of the escape-pipe from the cone into the 
lower reservoir and that of the supply-pipe from the pump into the 
supply-tank were considerably above the level of the water in their 
respective reservoirs, there was also a slight amount of aération from 
the falling water. 

The temperature of the water was regulated by keeping ice in greater 
or less quantity in the supply-reservoir. Our first trial of this appara- 
tus was begun on the evening of June 8. The supply-reservoir and 
cone were filled with water from the bay and 50,000 treshly-taken eggs 
placed in the cone. The temperature of the water was reduced to 459, 
then allowed to rise to 52°, and kept at that temperature until the 
morning of the 11th, when the eggs were found to be dead and were 
thrown away, and the apparatus thoroughly cleaned. It is probable 
that the low temperature of the water had its effect in destroying this 
lot. At10 a.m. of the 12th the reservoir and cone were refilled and a 
second lot of eggs placed in the cone. The temperature was 67°, and 
was gradually reduced to 56°, and kept for the most part at that point, al- 
though on the Ldth it rose to 64°, for lack of ice, consequent upon our 
change of locality, but was brought back to 56° on the 16th. These 
eggs had been taken on the night of the 11th and kept until 10 a. m. 
of the 12th in fresh running water, at 77°, before being placed in the 
cone. When placed in the cone the segmentation cap entirely covered 
the yelk, and the young fish, as was the case with lot No. 3 which was 
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placed in the ice-chest, could be seen as a dark band around one side of 
the yelk. These eggs continued their development, or at least a goodly 
proportion of them did, up to the middle of the fourth day, when they were 
well developed, showing eyes, protovertebre, ear-cavity, and the heartas 
a single-chambered pulsatile organ. They appeared to be healthy and in 
good condition; but gradually the water became filled with sloughs and 
decomposing animal matter, and early in the fifth day, or by the morn- 
ing of the 17th of June, the fish were all dead. The eggs were accord- 
ingly thrown away and the apparatus again cleaned and placed in readi- 
ness for a third trial. 

It had become pretty evident that the trouble was in the water, and 
we determined to try the next time the effect of more thorough aération 
upon it. Accordingly at 10 p.m.of June 17 a third lot of about 50,000 
eggs was placed in the cone, with the water in the supply-reservoir at 
72°, By 7 a.m. of the 18th the temperature had been brought down 
to 64°, and by 12 a. m. to 538°. It was kept thereafter during the trial 
at an average of 54°. At intervals of two to three hours after the 
water had commenced running, the water in the supply reservoir and 
that in a second cone, Fig. 3, h, which had been arranged to receive 
the outflow of the first before the water passed into the second reservoir, 
was thoroughly agitated for five to ten minutes. This was accomplished 
by the use of a dipper, running the dipper down deep in the vessels and 
getting the water from near the bottom, then lifting the dipper high 
above the vessels before pouring it back, so as to give the water as 
much of a fall as possible. In addition to this method of purifying the 
water a certain quantity was taken two or three times each day from 
the surface of the hatching-cone. In this manner it was intended to 
take of that water which had just passed over the eggs about the same 
quantity that would be added to the supply-tank as fresh water by the 
melting of the ice, and in taking it from the hatching-cone any sloughs 
or dirt wbich had accumulated around the top of the cone could be in- 
cluded. Under this treatment the eggs progressed in their develop- 
ment and appeared in fine condition up to the middle of the fifth day, 
or one day longer than those of the second lot. At this time they were 
at the same stage of development as the second lot upon the fourth day ; 
but it is to be borne in mind that the second lot was started in warmer 
and fresh water before being placed in the cone, while these passed 
through their entire development in the stale water. On the afternoon 
of the fifth day the water, despite the constant aération, began to 
have a rank, fishy odor and to foam slightly in the supply-reservoir. 
Notwithstanding this the eggs appeared in a good and healthy condition. 
On the morning of the sixth day, however, or the 23d of June, the foam 
on the water was very considerable in amount and the eggs were quite 
noticeably affected. As much of the water as could possibly be spared 
was then taken off through the hatching-cone, together with as much 
of the slough and dead material as could be separated from the good 
eggs, and a filter of charcoal placed under the supply-tube of the supply- 
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reservoir. But this did not seem to stop the death of the eggs, and in 
order to save the remainder they were transferred at noon of the sixth 
day to a cone of fresh water at a temperature of about 75°. The stale 
water had, however, apparently been too injurious to them and they all 
finally died. It appeared to be pretty evident from this trial that while 
artificial aération would increase to a certain extent the time during 
which the water could sustain the eggs in good condition, yet four anda 
half or five days were about the utmost limit of time the same water could 
beused over and over again. When used for this length of time the entire 
vitality appeared to be taken from it. This was probably from the using 
up of the oxygen contained in it, although the decaying organic mate- 
rial, sloughs, and dead eggs, of which there are always wore or less 
mixed with good eggs, may have played a very important part in render- 
ing the water unfit for sustaining life. 

“The end of the season was now at hand and good spawn was very 
difficult to obtain. We were thus prevented from trying other methods 
of using the water. The next method would have been to take enough 
water on board at the beginning of the experiment, in addition to that 
in the reservoir and cone, to enable us to give the eggs a complete 
change of water, drawing off the old and putting the other in its place 
once every three days. 

If unused water—water which contains its normal amount of oxygem 
and which has not passed over the eggs so as to become tainted with 
decaying organic material—is all that is required to replace the used or 
partially exhausted water of the cone, then there would be no difficulty 
in keeping the eggs in good condition for a voyage of twelve or fifteen 
days, for it would be an easy matter to carry sufficient water in extra 
casks to make complete changes every three days for this length of 
time, or even longer. But as a trip can be made in from eight to nine 
days, or as that would be the length of time which would elapse before 
fresh water could be obtained, it would hardly be required to make over 
two, or perhaps three, changes. From our experience this year it seems 
highly probable that such an attempt would be entirely successful, and 
that a good proportion of eggs thus treated could be hatched out and 
the young fish distributed wherever it was desired to take them. In 
such an experiment the larger the amount of water passing over the 
eggs the longer the time required to exhaust it or render it foul. If the 
experiment should be tried again and for the same purpose, that is, 
transportation across the ocean, the apparatus should be just such as 
would be employed on ship board, and with the supply-reservoir made 
as large as could be conveniently carried. Then, by changing the water, 
aération, and the use of a filter for the -used water before it re-entered 
the supply-tank, it would seem as if suecess could be assured. At least, 
if this method cannot be made to avswer the purpose it is very ques- 
tionable whether any can. Several cones instead of one could be used, 
if desired, by simply connecting one cone with the next, each cone tak- 
ing the outflow from the one preceding. In this case it would be neces- 
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sary to have the cones arranged in a series, each one with its top or 
outlet considerably higher than the one into which it flowed, as in Fig. 
3 with the two cones, so that there should be sufficient motion in the 
water to keep the eggs stirring. 

it may not be out of place to notice the fact that the eggs kept in the 
stale water were almost entirely free from any fungoid growth. Why 
these eggs should be favored in this manner is hard to say, and may be 
a question worthy of farther research. As regards the influence upon 
the development of the germ, there was a very marked difference in the 
two methods employed. In the ice-chest, in the case of freshly impreg- 
nated ova, segmentation would go on until the ‘“‘mulberry” stage had 
been reached, or until a small limb or protuberance of small cells had 
been formed upon one side of the vitellus. After this there appeared 
‘to be an entire cessation of all development as long as the egg remained 
in the chest or until the vitellus disintegrated. 

In most cases disintegration or death did not take place for two or 
three days, and up to this time the eggs had every appearance (other- 
wise than that they did not develop) of being alive and in fair condition. 
In the cone, however, development went on regularly and slowly from 
the very first, and continued until the water became of such a nature 
as to fail to longer nourish the embryos. 

This development was such that in about two hours the “mulberry” 
stage had been reached; in sixty hours the segmentation cap entirely 
surrounded the yelk, and the young fish formed a prominent welt along 
one side of the vitellus; in seventy-two hours the eyes commenced to 
show; and in one hundred and eight hours, or four and one-half days, 
the tail portion, or that part free from the yelk, was as long as the por- 
tion attached to the yelk, the eyes very prominent, with the crystalline 
lens formed, the ear-cavity forming a semi-circular depression upon the 
side of the body above the yelk, the protovertebre numerous, and the 
heart a small, single-chambered body, situated just back of the head, 
between the yelk and anterior end of the central canal, and just begin- 
ning to exhibit regular although somewhat spasmodic beats. In an 
embryo developed in fresh running water, at a temperature of 68° to 
74°, those stages would be passed through, respectively, in four, ten, 
twelve, twenty, to twenty-six hours, showing a retardation in the case 
of the embryo kept in water at 56° of from three to three and one-half 
days. Atthis rate the young fish in the colder water ought to hatch 
out in about eleven to twelve days, and would probably, from their 
slower growth, be more hardy than those hatched in three to three and 
one-half days. It is to be regretted that these experiments could not 
have been begun earlier in the season, thus giving plenty of time for 
thoroughly studying the questions and arriving at some definite results, 
for although it would appear as if the method last suggested might 
be successful, yet a trial seems to be absolutely necessary before under- 
taking an ocean voyage. 

WASHINGTON, D. C., July 3, 1879. 


XVI.—ON THE RETARDATION OF THE DEVELOPMENT OF THE 
OVA OF THE SHAD (ALOSA SAPIDISSIMA), WITH OBSERVA- 
TIONS ON THE EGG FUNGUS AND BACTERIA.* 


By JoHN A. RYDER. 


Several series of experiments at different times were undertaken by 
persons connected with the United States Fish Commission having for 
their object the solution of the following problems: “Is it possible to 
lower the temperature of the water in which shad-eggs are incubated 
so as to greatly retard and prolong the process?” ‘Is it possible to 
prolong the period of incubation so that large quantities of embryo- 
nized ova may be carried for long distances by land or water, so as to 
effectively stock distant or foreign waters?” These two queries, I think, 
clearly state the objects of the experiments, and also tacitly indicate 
the important results which would follow in case practical results should 
be attained. 

That a decrease in temperature would impede or retard the develop- 
ment of ova has been known fora long time, and, without encumbering 
this essay with references it may be asserted as a truth based on phys- 
ival reasons and facts. Physiologists and biological philosophers, such 
as H. Milne-Edwards and Herbert Spencer, have recognized and dis- 
cussed the influence of fluctuations of temperature on physiological 
processes. Every genus and perhaps even every species of fishes, in 
the course of the early development of its ova, appears to present some 
idiosynerasy of behavior which demands that its characteristics shall 
be studied before it is ventured to proceed with experiments of this 
eharacter. Practically the peculiarities of the ovum of the shad are 
perhaps as well known as those of any species we are called upon to 
deal with. 

Shad-eggs after impregnation are relatively large, measuring from 
one-eighth to one-seventh of an inch in diameter. When first extruded 
from the parent fish they measure about one-fourteenth of an inch in 
diameter, are somewhat flattened and irregularly rounded in form ; 
the egg-membrane, a true zona radiata, is much wrinkled and lies in 
close contact with the contained vitellus. Immediately after impreg- 
nation this membrane becomes tense, is filled with water which has 
found its way through the membrane from the outside, and is now per- 
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fectly spherical, having apparently gained very much in bulk. This 
gain in size is, however, delusive ; it is only the wrinkled egg-membrane 
which has been distended with water; the vitellus or true germinal and 
nutritive portion has gained nope in size. The latter now lies in 
contact with the lowermost part of the egg-membzane when the whole 
ovum is at rest, and is always more or less depressed from above in the 
form of an oblate spheroid. After the germ has been developed, which 
is discoidal in form and placed on the surface of the vitellne sphere, it 
usually also oceupies a lateral position on the vitellus when the ovum 
is at rest. 

The vitellus rolls about and changes its position inside the egg mem- 
brane as the latter’s position is altered. The vitellus is heavier than 
water. A large space filled with fluid now exists between the vitellus 
and membrane. No .adhesive material is found on the outside of the 
membrane, as in the eggs of the white perch and herring, as may be 
readily demonstrated with the microscope, although when first extruded 
they are covered with a somewhat sticky ovarian mucus. The ova are 
heavier than water and rapidly sink to the bottom of the vessels in 
which they are undergoing development. All of the hatching appa- 
ratus now used for their incubation in water is operated on the princi- 
ple ofa continuous flow, which keeps the ova constantly in motion. So 
much for the physical behavior and constitution of the shad-egg, which 
is necessary for the comprehension of what will be said subsequently. 

It has been the experience of those intrusted with the work of look- 
ing after the artificial incubation of the eggs of the shad that when the 
temperature of the water was highest the process was completed soon- 
est, and when lowest it took a disproportionately longer time. In illus- 
tration of this fact the subjoined data, supplied by Mr. W. F. Page, are 
of interest, from the records which were kept at the station on the Po- 
tomac during the present spring (1881): 


Lot No. 1. | Lot No.2. | Lot No. 3. 
zeae 10652 x as as E = 
Sime aia eCh In Glee ee ae eee te eet = lair 148hours. | 109hours. | 70 hours. 
Average temperature of water....--...----.-..-.--.-; 57.29 F. | 64.50 F. | Tou 
Average temperature of air ...-.....-----.----------- | 61° F. |), 66.10 KE c 76. 25° F. 


This series of data shows that with a fall in the temperature of the 

water down to 57.2° F. it took six days and four hours to complete the 
development in the egg; with a rise in the temperature of the water 
to 74° F. the process was complete in a little less than three days. 
The difference in the times of hatching between lots No. 1 and 3 is 78 
hours; the difference in the temperature of the water used is only 
16.8° F. Is there a limit to the possibilities of retardation? Experi- 
ment has shown that there is. The temperature of ice-water, 38° F., 
was found to be fatal at the morula or germinal disk stage of develop- 
ment of the shad egg, in the course of experiments made at Havre de 
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Grace, Md.,in 1880. The cells of the germinal disk became brownish, the 
cleavage furrows obliterated, the disk tended to spread out and become 
larger across. These phenomena indicated stagnation of development 
and death. The second series of experiments, conducted by what is 
known as the “dry method,” ina refrigerator box provided with canton 
flannel trays, devised by Mr. F. N. Clark especially for these experi- 
ments, gave better results. We found that the ova merely kept damp 
on the trays in an air temperature of 52° appeared to develop quite 
normally, the only serious drawback being the rapid and more or less 
fatal development of fungus, the mycelium of which would soon grow 
over the eggs, penetrate the membranes, cause them to collapse, trans- 
form the protoplasm of the vitellus into fungus protoplasm, and kill 
the ova. 

The following abstract from my note-book, recording what was ob- 
served in watching the results obtained from a trial of Mr. Clark’s 
apparatus, speaks for itself, though it would facilitate the comprehen- 
sion of the matter if a series of explanatory figures could be introduced : 

“ Egos taken June 8 and put into refrigerator at 9 o’clock p.m.; exam- 
ined June 9 at 9 o’clock a. m.; exposed for 12 hours to a temperature 
ranging from 54° to 60° F. Cleavage has advanced to the morula stage; 
4. e., the germinal portion of the egg is still discoidal, lies on one side 
of the vitellus or yelk, and has not advanced beyond the condition ordi- 
narily reached in three hours with the temperature 72° F. 

“Same lot, June 9, 2.30 p. m., advanced but a little beyond the stage 
just described above; the germinal disk still maintains its character- 
istics ; development normal; temperature 54° F. 

‘Same lot, June 10, examined at 9.30 a. m.; Segmentation cavity de- 
veloped and blastoderm forming ; incipient embryo making its appear- 
ance at one side. The blastoderm, however, does not yet cover more 
than half of the upper hemisphere of the vitellus, a condition ordinarily 
attained in six hours with the temperature of the water at 72° F. 
Temperature in refrigerator box now ranging from 52° to 549 F. Eggs 
of the same age, 36$ hours, in a hatching-jar, have the vitellus com- 
pletely inclosed by the blastoderm, the embryo formed, with eyes, ears, 
and brain distinguishable, and the tail is budding out as a small, 
rounded knob at the posterior end of the embryonic axis, which curves 
around one side and now extends from one pole of the egg to the other, 
embracing an arc of 180°. 

‘Same lot, in refrigerator, examined June 10, at 8.30 p. m., or nearly 
forty-eight hours after impregnation, shows that the blastoderm has 
grown down half way over the vitellus, like a hemispherical cap ; the 
keel or carina has been developed. Temperature 53° F. in refrigerator 
all day. Eggsin a cone of the same age, temperature of the water 65° 
F., have the embryos well advanced, with the tail free and as long as 
the portion of the body still in contact with the yelk, but the natatory 
fold is not developed. 


798 | REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4} 


“Eggs which had progressed a considerable way in development, so 
that the tail was somewhat more advanced than the stage last described, 
and which did not yet have the eyes pigmented, were also experimented 
upon at this time. In consequence it was learned that such might be 
suddenly transferred from the water in which they had previously been 
undergoing development to the damp cotton-cloth trays without injury 
from such sudden and continued exposure to an air temperature of 53° 
F. A most striking fact was that in such as had the choroid or pig- 
mented coat of the eyes in process of development had the formation of 
the pigment arrested in correspondence with the general arrest of de- 
velopment observed. 

‘“ Returning to the eggs of the 8th June, these were examined June 
to a.m. Development is still normal; the eyes are perfecting, but 
the perfectly normal blastoderm does not yet quite cever the vitellus, 
the diameter of the opening at the caudal pole, where the vitellus or 
yelk is still exposed, being equal to about one-seventh of the cireumfer- 
ence of the egg. Temperature during the night 49.5° F. 

“Other lots of ova, taken on the 6th and 7th of June, and removed from 
the hatching-cones and put on the cloth trays in the refrigerator box, 
have been greatly retarded, but the development is normal, no abnor- 
malities whatever having been observed. The lot taken on the 8th and 
put into the refrigerator on the 9th, after having been in the water for 
twenty-four hours, are well advanced, the tail being twice as long as the 
portion of the embryo’s body attached to the yelk, and the fin-folds being 
nearly fully developed dorsally and ventrally. 

“The eggs first put into the refrigerator on the evening of the 8th 
June now show a disposition to wrinkle, %. ¢., part with the water 
inclosed between the egg-membrane and the vitellus, and are collapsing. 
Perhaps this is due to evaporation.” 

Afterwards I abandoned the view that evaporation was the cause of 
the collapse and wrinkling of theegg-membranes. Jam now fully con- 
vinced that it was due to the invasions of a fungus. 

“Same lot of eggs of June 8 examined June 11, at 7 p.m. Blasto- 
derm not yet quite but very nearly closed over the vitellus. Only a 
very small round opening at the tail of the embryo marks the point 
where its closure is about to take place. Temperature 53° F. in refrig- 
erator. Development normal in those which are not collapsing, after 
remaining seventy hours on the trays. 

“ June 12,11 a. m., eggs of June 8 in refrigerator for the most part 
still alive. Temperature 52° F. Development has been normal up to 
this point; the blastoderm has closed over the vitellus, and the tail is 
just beginning to bud out as a rounded knob, as in twenty four to thirty- 
six hour embryos hatched in water ranging from 80° to 72° F. 

‘“ Heesof June 7, partially developed, have commenced to collapse in 
the refrigerator box. This appears to be due to the growth of the fungus 
on the ova. 
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“ June 13, 10a. m., examined the eggs put into the refrigerator on the: 
night of the 8th. They are now nearly all dead. Those not affected 
with fungus mycelium still plump and normal in development; caudal 
knob but a little more prominent than when examined on the 12th, at 
lla.m. Temperature in box 53° F.” 

We may sum up the resuit of these experiments as follows: 

After a little more than four and a half days the ova of the shad exposed 
on cloth trays to a temperature of about 52° F. have not advanced further 
than they would have done in water at a temperature of 80° F. in 24 hours, 
or in 30 to 36 hours in water at a temperature of 74° to 68° F, 

But after four and a half days ourembryos have not yet passed through 
half of their development, so that it would be safe to say that the period 
of incubation at this rate could be prolonged for nine days, or a period 
long enough to readily admit of the transportation of ova so retarded 
across the Atlantic to England, France, or Germany. The bar to our 
complete success, however, was the rapid and fatal development of the 
fungus, which is probably a saprolegnious form identical with the one 
commonly productive of more or less loss in hatching out ova in water 
in all the forms of apparatus which I have seen used. If attention were- 
directed to a means of destroying the germs of these organisms I think 
success might be very confidently anticipated. To effect the complete 
destruction of the spores in the water used, and to prevent their ever: 
coming into contact with the eggs, upon which they lodge, germinate, and 
grow, are the preventive measures to be adopted. These measures are,. 
I believe, feasible, but may involve some trouble in their execution. The 
experiments of Tyndall and Pasteur have taught us that it is possible to 
sterilize any fluid and render it absoiutely free from all forms of organic: 
germs by energetic boiling, taking care afterwards to exclude the germ- 
laden air by means of stoppers of cotton wool, or by hermetically seal- 
ing the vessel. Such a method would, of course, not answer in this case, 
as in sealing up a vessel containing the eggs in sterilized water they 
would be smothered. The precautions which are practicable, however, 
are these: (1) Take care to scald and thoroughly sterilize the pans intv 
which the fish are spawned; (2) take care to wipe the spawning fish 
clean, and, above all, avoid rubbing off the scales or to allow these to 
drop into the spawn or milt; (5) use only sterilized water to “ bring 
up ” or water-swell the eggs; (4) take care to scald out the refrigerator 
and cloth trays, so as to sterilize these of any germs; (5) it would alsa 
be necessary to boil and sterilize enough water to keep the eggs and 
cloth trays moist during the process of retardation ; (6) the sterilized 
water should be kept tightly covered in a clean vessel; (7) in managing 
the refrigerator care should be taken in opening and closing it, and in 
order to ventilate it the opening in the upper part of the chamber for 
the admission of air should be provided with a filter of cotton-wool ; (8) 
it would be necessary to scald and sterilize new cotton cloths, since 
these are almost always laden with germs. These precautions observed. 
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with scrupulous care would insure success, as far as the danger from 
fungus is concerned, in conducting this mode of retarding development. 

The second series of experiments were conducted at Washington, in 
association with Coil. M. McDonald, this gentleman having kindly 
‘undertaken to aid in the work of experimentation, by means of various 
ingenious forms of small and convenient hatching apparatus of hisown 
devising, mostly made of glass. The method pursued consisted partly 
in treating the eggs for some time on the dry principle on trays, com- 
pleting the incubation afterwards in the glass apparatus fed with water 
from a coil of tin pipe kept under ice in a refrigerator. This enabled us 
to maintain the temperature of the water supply at a pretty constant 
point, ranging from 60° to 63° F. It was necessary, on account of the 
distance which the eggs had tobe transported, to use trays covered 
with damp cloths, on which the impregnated, water-swollen ova were 
carried in transit from the spawning grounds. The experiments were 
conducted in the basement of the Smithsonian Institution, where some 
of the trays of eggs were placed in a refrigerator and others put directly 
into the water at the temperature stated above, using the McDonald 
apparatus. The results of these experiments were of great interestand 
of considerable value, as giving us data for certain precautions to be 
observed in the conduct of future work and experimentation, as may be 
Jearned from the account of them which follows. 

Colonel McDonald found it necessary to devise some ready means of 
transporting the ova from the spawning grounds over a score of miles 
down the Potomac. This necessity for an expedient proved that the 
transportation of ova by the dry method immediately after they had 
been water-swollen was possible, and that it would answer for long dis- 
tances. To illustrate: some were kept on the trays in good condition 
for seventeen hours, in the ordinary temperature of the air, 70° to 80° 
F., prevailing at that season of the year (July). When the temperature 
of the air was up to 90° F. it was found that the ova carried on trays 
and allowed to remain on them would tend to spoil quickly, as Bacteria 
and Vibriones were distinguishable on all the spoiled putrescent ova care- 
fully examined under the microscope. It is therefore evident that in 
warm weather, in transporting ova by the dry method for long dis- 
tances, it would be necessary to take certain precautions to prevent the 
access of the germs of such putrefactive organisms totheeggs. Essen- 
tially the same method of procedure recommended to guard against the 
introduction of the spores of the saprolegnious fungus to the eggs would 
apply here. Such precautions, however, would only be necessary where 
it was desired to retard the development for a long time, in case it was 
desired to transport the ova long distances. I think it would be found 
practicable to carry eggs on trays on damp cloths for a period of twenty- 
four to forty-eight hours without the least difficulty, provided a refrig- 
erating apparatus was constructed in which the temperature could be 
kept at 60° to 65° F.; below this teaperature it would not be safe to go 
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for the ordinary purposes of transportation from the spawning grounds 
remote from the hatching stations. An important matter to attend to in 
the application of the above plan will be to effectively scald the cloths 
which are laid in the trays each time before they are again used, or else 
they will become the nidus of untold myriads of putrefactive germs 
which will lodge from the air in dust, and the retention and development 
of which would be favored by whatever of mucus, dead eggs, egg-mem- 
branes, and blood might adhere to the cloths from one time to another, 

The putrefactive germs always liable to be conveyed in the impalpa- 
ble dust constantly suspended in the air of houses in this latitude are 
consequently much more insidious in their approaches than the germs 
or spores of the saprolegnious fungus, which ordinarily causes a considera- 
ble loss of eggs in the hatching-cones. The eggs attacked by the fungus 
in the water first turn white; the egg-membrane then shows a disposi- 
tion to wrinkle or become flaccid; the mycelium or growing stage of the 
fungus is now in active progress. The mycelium is simply a felted mesh- 
work of branching fungus cells, which appropriates the substance of the 
egg and completely envelops its membrane. In this stage it is com- 
paratively harmless. Afterwards from the felted mycelium threads club- 
shaped cellular prolongations grow out, which radiate in all directions 
like the seeds on a dandelion seed-head. In time each one of these elub- 
shaped heads of the fungus, to the number of hundreds on every affected 
egg, develop a large number of spores or germs on the inside; directly 
the end bursts open and the minute spores swarm out of the club-shaped 
spore-case in great numbers. Hach of the spores is capable of independ- 
ent movement by means of long vibrating filaments attached to it at one 
end. These wander about in the water, lodge on healthy eggs, and grow 
on and destroy them, so it is important that infested eggs should be 
removed as soon as they make their appearance in the hatching appa- 
ratus. Kiihne and Cohn have shown, however, that a temperature of 
140° F. is sutficient to kill the germs of Bacteria and other putrefactive 
organisms, and it is very likely that such a temperature or less than the 
boiling point of water, 212° F., would be quite sufficient to clear off and 
kill any fungus germs which might adhere to the pans, trays, and cloths 
used in the transportation of ova. 

The preceding account of the development, destructive growth, and 
maturation of the spores is from personal observations made on eggs 
infested with fungus in the hatching-cones on the barges at Havre de 
Grace in 1880, and it is only introduced here to direct attention to some 
possible means of staying or mitigating its ravages. I do not pretend 
to know the species by its botanical name. I leave its identification for 
the cryptogamic botanists; practically a knowledge of its life-history 
sufiices for our purposes. 

The following record of the most salient features of my observations, 
made in association with Colonel McDonald, is on the whole not as en- 
couraging as the experiment made at Havre de Grace, Md., but it is of 
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value on account of the pathological changes or deformities which it 
was found were induced in embryos when they were subjected to too low 
a temperature. Only in the very late stages did they appear to be com- 
paratively free from this influence tending to the production of de- 
formities. 

A lot of eggs which had the germinal disk biscuit-shaped and nor- 
mally developed were placed on trays in the refrigerator in the evening, 
in an air temperature of 45° F. They were found in apparently normal 
condition after twenty-four hours had elapsed, but had made little or no 
progress in development. After twenty-four hours more, or after expo- 
sure for forty-eight hours to an air temperature of 45° F. on damp cloth 
trays, the germinal disk was found to be deformed and dead, being hel- 
met-shaped, with one or two constrictions or furrows running round it. 
The vitellus or yelk still retained its normal appearance, however, the 
vitelline spheres being clear, with the protoplasmic mesh-work envelop- 
ing them ina normal way. Of the same lot, those which were taken out 
of the air temperature of 45° F. and put into water at 74° F. hatched 
out normally in a good percentage, without deformities, showing that 
a sudden transfer to water at a much higher temperature was not at- 
tended with difficulties. The prolonged stay of forty-eight hours of the 
the same lot in the refrigerator at 45° F. showed that complete arrest 
of development and death would supervene, and that a profound abz.ur- 
normal change in the form of the germinal disk would result. 

Another series of experiments with eggs kept in a temperature of 
64° F. showed the same tendency to retard development as was shown 
by the Havre de Grace experiments. Embryos of the same age in water 
at 74° F. developed nearly twice as rapidly. 

Other experiments showed that eggs which had been retarded in de- 
velopment at a temperature a little below 52° F. for two days exhibited 
a tendency to develop abnormally. The abnormal phenomena which 
were noticed principally affected the notochord or embryonic axial car- 
tilaginous rod, which had a tendency to become bent and twisted, while 
constrictions were also apt to appear, giving it an irregular, beaded, and 
generally misshapen appearance. Such deformities seemed to affect 
only the caudal portion of the notochord, the portion toward the head 
end of the embryo being normal in its appearance. In this way great 
deformities of the tail arose, so that in a microphotograph of an embryo 
two-thirds developed the tail, instead of being gracefully bent flatwise 
to one side, is abruptly bent downwards and then upwards, so as to be 
approximately V-shaped as seen from the side. 

Sometimes the deformation of the tail would only be noticeable at its 
extremity; at others the deformed portion of the notochord would ex- 
tend some way forward over the yelk beyond the point where the tail 
originated, as it budded out from above the point where the blastoderm 
closed. In no instance was it observed that any deformity or disturb- 
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ance of the structure of the yelk took place, or that the epiblastic or 
hypoblastic coverings of the latter were distorted. 

The epiblastic coverings of the tail, however, showed a tendency to 
crumple and become distorted. It was also commonly noticed that the 
epiblast showed a tendency to proliferate or throw out masses of cells 
in the form of irregular knob-like clusters. These increased rather than 
diminished in size as development progressed. No other structure of 
epiblastic origin took part in the tendency to become misshapen. The 
eyes, nasal pits, and ear capsules were normal in every respect. The 
heart pulsated more slowly than in embryos hatched in water of the 
usual temperature. This was probably due to the benumbing eftects of 
the low temperature. 

When deformed embryos were transferred to water of 74° F. they 
showed no signs of regaining their normal shape, but, on the contrary, 
the deformity seemed rather to be aggravated as development pro- 
ceeded. This was the case also when transferred to water ranging from 
a temperature of 60° to 64° F, Once established, any deformity in de- 
velopment seemed irremediable by any further stages which might be 
necessary to complete the developmental processes undergone in the 
egg. 

In the light of these researches, taken in their entirety, it would 
therefore appear that 55° to 53° F. is about the limit to which we can 
with safety reduce the temperature in which the ova of the shad will 
undergo their normal development. This temperature would give us, 
approximately, nine days as the longest period of incubation attainable, 
time sufficient, added to the four days required for the young to absorb the 
yelk-sack, or thirteen days inall, to take embryos to be incubated on the 
route all the way across the Atlantic, or even as far as the Danube or 
‘Black Sea. Even this period may be somewhat extended, since it is 
possible to retard the absorption of the yelk-sack of the young fish by 
keeping them in water of 60° to 65° F. A temperature of 55° F. would 
probably not be injurious at this stage. I have kept the young in water 
at 38° F.for half an hour without apparent injury. They had been 
hatched only a short time before. The cold would benumb them, and 
they would lie quietly at the bottom of the vessel until restored to ac- 
tivity as they were warmed up in water of over 70° F., to which they 
were at once transferred without harm. The muscular masses at the 
sides of the body were benumbed, as indicated by the quiescent behav- 
ior of the embryos. Tissue metamorphosis would be hindered by such 
a fall in the temperature of the water. We saw that the cold caused 
the pulsations of the heart to diminish in rapidity. This abatement in 
the activity of the forces concerned in the transformation of the stored 
protoplasm of the yelk into the structures of the growing embryo would 
be very marked in consequence of subjecting young shad to a tempera- 
ture of 55° F. By this means, reasoning from what we know of the 
other phases of development when exposed to like temperatures, the 
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absorption of the yelk might be retarded so as not to be completed for six 
or seven days. This would give us, added to the maximum period of 
incubation of nine days at 53° F., a total of fifteen days, a period cer- 
tainly long enough for ail practical purposes-in the transportation of 
young fish for stocking purposes. 

I would take this opportunity to remark that it must, however, be 
borne in mind that the growth of an embryo in the egg is different from 
the growth of the young animal after it has been hatched and begins 
to feed. The fish embryo has a store of food, which is inclosed in the 
yelk-sack, which can scarcely be said even to be transformed; it only 
suffers a change of place, as particle after particle of the yelk substance 
is removed and built up into the structures of the growing embryo. 
This transfer is effected through the blood, and also by apposition from 
below. The young growing animal in feeding must truly transform the 
protoplasm which it eats; it must digest it; it is carried into the blood 
as chyle, and so to all parts of the body to repair the waste incident to 
the exhibition of life. The two processes, upon careful comparison, are 
wholly unlike. A fall in the temperature diminishes the rate at which 
this transfer of the yelk substance to the structures of the growing em- 
bryo takes place. The frequency of the pulsations of the heart decreases ; 
consequently the yelk substance which is in contact with vascular smuses 
below the embryo is not taken into the blood as rapidly. The result of 
all this is that the absorption of the yelk is impeded and made to min- 
ister to the development and growth in size of the young fish fora 
longer period. 

A few other points and I have done with this part of the subject for 
the present. Most steamships now use fresh water distilled by an appa- 
ratus specially constructed for the purpose. This water, provided the 
most ordinary care was exercised in the storage, would be well fitted 
to use in the process of retardation. The eggs carried on the trays 
ought to be occasionally sprinkled with pure sterilized water. The 
distilled water supplied aboard steamships answers this description 
fully, and almost everything is accordingly ready to our hands. To 
reduce the temperature of the water used in the latter stages of devel- 
opment, when it would be necessary to transfer the eggs to water, say 
on the eighth day, er after they had been for eight days on the damp 
trays, it would be desirable to avoid contamination of the water from 
the ice. To avoid this the water should pass through coils of block-tin 
pipe, placed in tubs, and kept filled with cracked ice; thus we could 
lower the temperature to at least 60° to 58° F. The same water might 
be used several times over, because with care it would be so slightly 
contaminated with organic matter that putrefactive processes could not 
go on to any hurtful extent. The low temperature would also tend to 
arrest any tendency to putrescence. How to maintain a uniform tem- 
perature in the refrigerators, so as to guard against dangerous fluctua- 
tions of temperature, appears to me to be a matter of some difficulty, 
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because sudden meteorological changes, such as we sometimes experi- 
ence in this latitude, would influence the working of the apparatus. 
The best regulator would probably be a faithful attendant. The con- 
trol of the temperature of the water flowing through coils surrounded 
with ice is, in the light of experience, a comparatively easy matter, as 
it has been found that in a coil of a given length the fluctuation in the 
temperature will not vary more than three or four degrees, if a little at- 
tention is bestowed in regulating the flow and keeping a good supply 
of ice packed around the coils. 

The prevention of leakage or loss of water from the apparatus would 
be entirely overcome, both on board cars and steamships, by the adoption 
of the closed glass hatching-jars, of various forms, devised by Colonel 
McDonald. They appear to be cheap, and are very economical of room. 
There can therefore be no objection to the introduction of the apparatus 
into vessels and railway express cars on the score that it makes objee- 
tionable slop and slush on the floors or decks. 

The foregoing, it appears to me, is an approximate solution of the 
problems which we set out to answer. Whether we are right another 
season’s work ought to enable us to decide practically and finally, as we 
can now take up the subjectintelligently. The preliminary experimental 
work has been completed. 


LATER OBSERVATIONS ON THE RETARDATION OF THE DEVELOPMENT 
OF THE OVA OF THE SHAD. 


The following data supplement and confirm in a somewhat remark- 
able manuer the arguments put forth above. The facts there recorded 
were the results of experiments carried out with the help of apparatus 
specially designed to artificially lower the temperature of either the air 
or water in which the eggs were hatched. The value of the present series 
of observations depends entirely upon the fact that no artificial means 
were resorted to for the purpose of lowering the temperature, but that 
the eggs experimented upon, obtained, as they were, as early as the 9th 
of April, were, in consequence of the then prevailing low temperature 
of the water, subjected to no extraordinary or artificial condition arising 
from the use of a complex water or air cooling apparatus. The temper- 
ature of the water of the Potomac during the progress of the incubation 
of the eggs in question was at times as low as 48° F., but asarule the 
water then in use in the McDonald hatching-jars, the apparatus utilized 
in the experiment, fluctuated only between 50° and 56° F., and even 
then very gradually, as the variation during any one period of twelve 
hours was rarely more than 1° F. There was a gradual but very 
slight rise in the temperature of the water from the beginning to the 
end of the experiment, which covered seventeen days. This grad- 
ual rise was covered by 6° or 7° F., as already stated. The average 
temperature of the water for the whole period was 533° F., which, 
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as we see, was only a little above the ‘ danger point,” 52° F., if we 
may so call it, as indicated by my observations made in association 
with Messrs. McDonaldand Clark last year. The results of this experi- 
ment have shown us that it is possible to retard the development of 
shad ova so as to prolong the period of incubation for a period five 
times that normally occupied in the process in the height of the spawn- 
ing season, or for almost fifteen days. During my somewhat extended 
observations on the eggs of this species no such length of time of in- 
cubation has been recorded, nor has any one, to the best of my knowl- 
edge, recorded the fact that under such conditions of temperature the 
progress of the evolution of the embryo was perfectly normal, as was 
the casein the instance now to be described. Several persons have in- 
sisted that shad ovadeveloping in too low a temperature would be found 
to be imperfect, especially the eyes, which, it was said, did not ap- 
parently develop at all. The lowest temperature in which I have seen 
shad-ova develop normally was 49.5° F., as recorded in my report of 
the experiments during the spring of 1881. Neither in those nor in the 
embryos which are the subject of this paper was any abnormality ob- 
served in the development of the eyes or optic vesicles. 

Now for the history of the progress of the experiment and the ova. 
The latter were taken at one of the Potomac stations organized upon 
the plan proposed by Colonel McDonald. They were impregnated on 
the 9th of April at 7 p. m., and brought to the Armory on trays and 
spread out on damp cloths by Spawntaker Jones. They were placed 
in one of the McDonald jars on the morning of the 10th of April, but, un- 
fortunately for the fullest fruition of our hopes, during the night, ow- 
ing to an accidental occurrence or to the meddlesomeness of some irre- 
sponsible busy-body, too large a supply of water was turned on, caus- 
ing the largest proportion of the eggs to be thrown out by way of the 
escape-pipe of the jar. What were then left, amounting to probably 
two or three thousand, had to suffice for the material for this account of 
their development. 

On the 11th of April the temperature of the water was 57° F. It 
had been about the same or a little lower on the 9thand 10th; the water 
of the Potomac, from which they were obtained at Ferry Landing, was 
on those dates as low at 48° F. On the 12th the thermometer in- 
dicated a temperature in the hatching apparatus ranging from 50° 
to 51.59 F. On the 13th the temperature ranged from 51° to 52° F. 
This was the fourth day, and sketches taken from the eggs at this 
time showed that the blastoderm was just about to close, a condition or- 
dinarily attained ina temperature of 74° F. in somewhat less than twenty- 
four hours. On the 14th of April the temperature was 52° to 54° F.; 
on the 15th, 53° Fahr. ; on this, the sixth day, the tail began to bud out. 
On the 16th the temperature was the same as on the previous day, and 
the tail had by this time, the seventh day, grown to about one-third 
the length of that of the just-hatched embryo. Onthe 17th, the tem- 
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perature was 53.5° F.; on the 18th, 51.5° to 52° F.; on the 19th, 
53° to 53.59 F.; development still normal. On the 20th the tem- 
perature ranged from 53° to 54°; on the 21st, 55° to 55.5° F., and 
about this time, or on the twelfth day, the eyes began to show the first 
signs of pigmentation, becoming a shade darker than hitherto, verg- 
ing toward brown. On the 22d the temperature of the water was 56° 
falling to 55.5° F. On this, the thirteenth day, a few began to hatch; 
the eyes were now fully pigmented and normal in their development. 
On the 23d the temperature of the water was 55.5° to 54° F. On 
the 24th the temperature was from 54° to 54.59 F. During the 
23d and 24th days of April the hatching continued, most of the em- 
bryos having ruptured their inclosing membranes on the 24th of April, 
or the fifteenth day of incubation. On the 25th the temperature 
ranged between 54.5° to 55° F., and on this date, or the sixteenth 
day, a few of the ova still remained unhatched. On the 26th the tem- 
perature was 55° F.; all of the ova were now hatched, and no ab- 
normalities of any sort were noticed. The embryos, however, were for 
the most part lost, owing, as I think, to the circumstance that the water 
was allowed to flow too rapidly and violently through the hatching-jar. 

The behavior of the hatching-jar was most admirable, but would 
have been still better had there been a larger quantity of eggs put into 
the apparatus. The most meritorious feature of the apparatus is the 
almost entire non-development of the saprolegnious fungus, which 
causes so great a mortality in some other formsof hatching contrivances 
in which all of the ova are not in continual movement. The very grad- 
ual, gentle, and continual rolling movement of the ova upon each other 
in the jar apparently prevents the spores of the fungus from adhering. 
The cleanliness of the apparatus is also to be commended, whereby the 
use of skim-nets for cleaning is dispensed with, while the material 
of which it is made—glass—enables one to watch the progress of devel- 
opment very satisfactorily from the outside of the jar with a hand-glass 
or pocket lens of moderate power. 

On the seventeenth day of the experiment the hatched embryos were 
in the condition of those normally developed at 70° to 75° F., the 
yelk being ovoidal, clear, and plump. At the rate at which the develop- 
ment progressed it would take five times as long to absorb the bulk of 
the yelk of an embryo in a temperature of 53.75° F. as at 75° F., 
or about twenty-five days. This period, added to the prolonged time of 
incubation at 53.75° F., would cover a space of forty days, or more 
than twice the time required to carry embryo shad to the farthest con- 
fines of Europe. The probability therefore, is that we have exceeded 
the lowest temperature practically required for this purpose, 55° F. 
being a much more favorable and less dangerous temperature than that 
prevailing during the successful experiment of which we have just 
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Every developing ovum is made up of certain cellular elements, each 
one of which is provided with a central nuclear body, which appears in 
the light of recent researches to be the directive dynamic center of all 
further changes involved in the successive cleavages undergone by the 
cellular elements constituting that portion of the egg immediately con- 
cerned in the formation of the embryo. The assumed disappearance of 
the nucleus of the egg has been proved not to take place in the act of 
impregnation, in not only invertebrate ova but also in vertebrate ones 
as well.* 

The hypothetical assumption of a Cytode or Moneron stage of develop- 
ment in the ova of all forms by Haeckel does not, therefore, appear to 
be sustained by facts. ‘These and other known facts, such as the recent 
observation of the metamorphoses of the nuclei of Rhizopods in the 
act of division (multiplication) also throws doubt on the existence of 
the Monera themselves, as Hensen has suggested.t Nuclear networks 
inside of cells, as well as intranuclear networks, seem to be of almost 
universal occurrence, according to the researches of Flemming, Klein, 
the Hertwigs, Pfitzner, Fol, and others on animals and man, and by 
Strasburger on plants. Indeed, so strikingly is this true that Stras- 
burger has been tempted to utter the dictum omnis nucleus e nucleo, 
which in English means that all nuclei originate from pre-existing nuclei, 
just as formerly Schwann expressed himself to the same effect in rela- 
tion to the genesis of cells. Such intracellular granular networks ex- 
tending outwards from the nucleus through the protoplasm enveloping 
it may be seen well developed in the coarse vesicular connective tissue 
cells of the American oyster, of which I have mounted preparations. 
Vastly more complex intranuclear reticuli are found in the nucleus of 
the unripe eggs of the common slipper-limpet, Crepidula glauca. I have 
seen the granular threads in these undergoing the most wonderful active 
changes of form. Spindle-shaped nuclei, the opposite poles of which 
were joined by granular threads, have been observed in the eggs of 
Elasmobranch fishes by Balfour. These were in the act of division, or 
in the diastole condition spoken of by Flemming. C(#llacher has seen 
granular threads radiating from the nuclei embedded in the cells of th. 
germinal disk of the trout in its early stages of development. These 


* This Peeper ance is more Soden ee ae and ane the nucleus may disap- 
pear temporarily it soon reappears, showing that nuclear matter still exists in the 
cell in a concealed or disguised form. 

+ A. Brass has recently demonstrated the presence of a denser central body in some 
of the so-called Monera by the use of reagents; this central body he regards as answer- 
ing to the nucleus, while his studies also show these organisms to be far from homo- 
geneous. Huxley, in 1577, had doubts as to the constancy of this distinctive character 
of the Monera; see p. 73 of his Anatomy of the Invertebrates. The Hertwigs have 
since shown the Faraminifera to bg nucleated, and Leidy has shown that a nucleus is 
not always absent in some types, as in Biomyxa, for example. 
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nuclear transformations consequently occur in the cellular elements of 
tish embryos. These observations are further supported by the fact 
that both Brooks and myself have observed undoubted evidence of the 
rythmical nature of segmentation in fish-ova, which ought to be the 
fact, since it has been shown that the metamorphoses of the nuclei are 
likewise rythmical in character. 

The metamorphoses or changes in the form and structure of the 
nucleus, are in large part connected with the genesis of new cells, in 
the successive acts of cleavage or segmentation; their metamorphoses 
doubtless also play an important part in the functions of rejuvenescence 
and depuration of cells, or in the general functions, repair and waste, as 
well as in the excretory and secretory functions of organs. But in re- 
tardation we have nothing to do with these latter kind of nuclear 
metamorphosis; we are only concerned with the alternate elongation 
and contraction of the nucleus attendant upon the process of segmen- 
tation or the fissiparous genesis of new cells, in which the pre-existing 
nucleus of a cell, about to divide, elongates, becomes severed into two 
parts, which become, respectively, the nuclei of two new cells. In the 
process of cleavage it has been shown that during the act of cleavage 
the nucleus of the cleaving cell elongates, becomes spindle-shaped; that 
the opposite poles of the spindle become, respectively, the nuclei of the 
two new cells resulting from the completed process of segmentation. 
During the active stage the two poles of the spindle are joined by a 
barrel or spindle-shaped series of granular threads. When the seg- 
mentation is about to be consummated these threads, half way between 
the poles, are found to have developed nodes or swellings; these mark 
the point through which the segmentation furrow will pass, so as to sep- 
arate the old cell into two new ones. The segmentation furrow, accord- 
ingly, passes at right angles across the long axis of the spindle-shaped 
nucleus. As soon as the segmentation has been effected the granular 
threads are withdrawn from the nodal points at the place where the seg- 
mentation furrow severed them, and are finally retracted into what were 
formerly the two poles of the spindle. These poles are now the nuclei 
of the two new cells, and as soon as the granular threads are withdrawn 
towards these new polar nuclear centers the latter become globular and 
pass into the resting stage. Afterwards they both elongate and go 
through the same process as here described in the course of subse- 
quent cleavage. ‘This alternate elongation of nuclei into a spindle- 
form and contraction into a spherical form in the process of cleavage 
has been called by Flemming the diastole and systole of the nucleus. 
They accompany the rhythmical phenomena of segmentation and give 
us a rational and philosophical interpretation of the phenomena of seg- 
mentation. It must, I think, be plain to any one that this is essentially 
a dynamic process, in which the Artisan of organization almost makes 
His methods of work visible. 

It also affords a scientific explanation of the phenomena of retarda- 
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tion. Inasmuch as we have lowered the temperature of the air and 
water, the media in which the ova of the shad underwent their devel- 
opment, and find that it is retarded in consequence, we must naturally 
conclude that the rate of segmentation, upon which the rate of develop- 
ment directly depends, has been in some way interfered with or impeded 
in its progress. Since we also saw that the rhythmical metamorphoses 
of the nuclei were directly concerned in the process of segmentation— 
that in them the vis essentialis, essential force of segmentation, really 
resides—it appears to me that we are also really bound to conclude 
that the fall in the temperature has affected the activity of this vis essen- 
tialis of the nuclei, which are retarded in their metamorphoses, in con- 
sequence of which the rate of segmentation and development is retarded. 
This fully and clearly accounts for the resulting prolongation of the 
normal period of development when the temperature of the media in 
which the ova undergo their evolution is lowered as much as is consist- 
ent with their regular, healthful incubation. 

If retardation is possible it ought also to be possible to accelerate de- 
velopment. For centuries it has been the practice to accelerate and 
maintain the growth of plants in hot-houses and forcing-pits during in- 
clement seasons of the year. Thisis proof enough, as far as the vegeta- 
ble kingdom is concerned, that acceleration of the processes of growth, 
which simply means that the acceleration of fissiparous cellular prolifer- 
ation or segmentation is here possible. Its philosophy is the same in 
principle as that of retardation; acceleration is the converse or recipro- 
cal principle as opposed to the former. According to a table given by 
Mr. R. E. Earll, in his paper on the development of the cod, in the 
United States Fish Commissioner’s report for 1878, page 724, we learn 
that the minimum time of incubation for the ova of this fish is thirteen 
days, temperature of sea-water 40° F.; the maximum time, according to 
the same authority, is fifty days, temperature of sea-water 31° F. Our 
own experience at Wood’s Holl last winter taught us that the develop- 
ment of the ova of the cod was capable of being accelerated, for those 
in a glass cone near a warm stove hatched out in a shorter space of 
time (sixteen days) than any others. Our power to accelerate the rate of 
development of the cod may be of use, as we may thereby be enabled to 
hatch out a large percentage of ova in a very few days. Whether the 
young would be as vigorous as those incubated in the natural way re- 
mains to be learned. 

Acceleration, like retardation of development, is accomplished by in- 
fluencing the rate of the rhythmical metamorphoses of the nuclei of the 
cells of the embryo. Accelerate the rate of these metamorphoses and 
segmentation is hastened so as to cause development to proceed more 
rapidly. The stimulus is heat, a mode of motion, and we are forced to 
believe from what has preceded that the nuclear metamorphoses are 
simply the specific modes of motion of the cellular life centers. The 
molecules of the nuclear spindles, reticuli, &c., are made to move more 
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or less actively in obedience to the fluctuations in the activity of this ex- 
ternal stimulus. All this goes without saying, however, that the pro- 
toplasm, which in the case of every cell invests the nucleus, may not 
also share in the process; it is but natural that it should, because free 
nuclei, independent of any investment of protoplasm, are unknown to 
histologists. 

Inasmuch as the granular particles of nuclear fibers and reticuli ex- 
hibit certain modes of motion which appear to be characteristic in the 
course of segmentation, and since we find that heat, admittedly a mode 
of motion, accelerates or retards the motion of living nuclear matter in 
its segmentational metamorphoses, are we not warranted in assuming 
both of these kinds of motion to be ina degree correlated and interdepend- 
ent? The significance of the views here set forth in their bearings upon 
general physiology and pathology would appear to warrant the belief that 
we may yet be able to solve some of the knottiest problems in biology. 
Their practical significance in relation to the problems which have pre- 
sented themselves for solution to the Fish Commission will also be ap- 
parent. 
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XVII.—REPOPULATION OF THE WATER-COURSES IN BELGIUM. 


By Baron DE SELYS LONGCHAMPS.* 
[Member of the Royal Academy of Belgium and president of the Senate. ] 


Belgium has finally decided to attempt the repopulation of her water- 
courses. Our river fisheries, formerly so rich, especially in salmonoids 
and. crawfish, are in greater danger than those of almost any other 
country. The causes of destruction are manifold, and they can be par- 
tially overcome only by great and persistent efforts. 

Our two great rivers, the Meuse and the Scheldt [Escaut], differ in 
their character, and consequently produce different fish. From Ant- 
werp downward the Scheldt becomes an arm of the salty sea, and the 
tide can even be noticed above that city. In this portion of the river 
the existence of fish does not seem to be endangered by the pollution 
of the waters. They catch there, at the proper seasons, the Alosa 
jinta, the Osmerus eperlanus, and the Coregonus oxyrhynchus ; but the 
last-mentioned fish cannot be very common, for in the Brussels market 
I have only found it in rare cases, and mixed with the Osmerus eper- 
lanus. 

The eel (Anguilla vulgaris) and the small plaice (Pleuronectes flesus) 
are very common there at alltimes. The sturgeon (Acipenser sturio) as- 
cends as farup the river. Inits upper parts and its tributaries towards 
Flanders, Hainault, and Brabant the Scheldt is fearfully polluted by 
the factories of Roubaix, Turcoing, Ghent, and Brussels. Formerly it 
was fall of fish, although the fish suffered greatly from the pollution of 
the waters caused by the retting of flax in those parts of Flanders 
where this industry is carried on.! 

The Meuse was celebrated for its salmon (Salmo salar), which ascended 
this river in order to spawn in its fresh-water tributaries which flow 
into it from the Ardennes and other mountainous regions on its right 
bank. The shad (Alosa communis) used to ascend the Meuse in spring 


* “ Reneuplement des cours d’eau en Belgique,” par M. C. Baron de Selys Longchamps. 
[From Bulletin mensuel de la Société d’ Acclimatation de France, 3d série, tome x, No. 3, 
Mars, 1883, Paris.] Translated from the French by HERMAN JACOBSON. 

1Under the title ‘‘ Suppression totale du rouissage putride par Vapplication dex systéme de 
M. Lefebre”’ (Total suppression of putrid retting by the application of Mr. Lefébre’s 
system) an important pamphlet has appeared, which was read at the meeting of the 
Central Society of Agriculture of Belgium, June 13, 1881. (Brussels, E. Guyot, 1881.) 
The practical results of this method are given in detail. 
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in enormous numbers, but rarely higher than Huy. Mostof the rivers 
which flow into the Meuse, the Vesdre, Ourthe, Hayoux, Bocq, Lesse, 
Semoi, and their tributaries, were full of trout (Salmo fario) and ombres 
(Thymallus vexillifer), not to mention other food-fish which are found 
throughout the whole middle portion of Western Europe. ; 

This paradise of fishermen has well-nigh been destroyed. To meet 
the needs of boating and navigation towards France great river im- 
provements have been made along the entire course of the Meuse. The 
dams in the river prevent the greater part of the salmon from ascend- 
ing it. Those fish which succeed in clearing these obstacles are scarcely 
able to do it except by favor of high tides and occasional inundations. 

As regards the shad, which not long ago gave rise to truly miracu- 
lous fisheries near the city of Liége,? it is stopped by the dams found 
farther down the river; and I do not think that it will be able to clear 
the salmon ladders which are going to be established, let us hope under 
better conditions than those which have hitherto been tried. We may 
not indulge in the flattering hope of seeing the waters of the Vesdre 
again rendered sufficiently pure to support fish. They have been too 
strongly poisoned by the washing of wool and the dyeing establish- 
ments and cloth manufactures of Verviers. 

It might not be impossible, however, to arrive at a satisfactory solu- 
tion of the question by leading the polluted waters of Verviers as far 
as the Meuse through channels running parallel with the Vesdre. 
Works of this kind are now constructed, at a moderate expense, for 
leading the juice of the beets from the places where they are grown and 
first ground to the sugar-refineries, a distance of several miles. Asa 
work of this kind on a larger scale we may mention the collecting channel 
of the Senne, at Brussels, and also the works constructed in England 
to lead the refuse water of London into the sea. This last-mentioned 
work has been so successful that recently trout have been caught in the 
Thames, where they had long since disappeared. In the water-courses 
of the right bank of the Thames, where the water has remained pure, 
trout is found, but unlicensed fishing is there carried on on a large scale. 

As regards the tributaries of the right bank of the Meuse, the indus- 
tries which there kill the fish are manufactures of chemicals, sugar- 
refineries, and to a less degree distilleries. 

Excellent laws have been made for regulating the fisheries and for 
suppressing the mischievous destruction of fish, but as it is out of the 
question for us to restore the salubrity of the waters by taking meas- 
ures which would render industry impossible, we must appeal to science 
if we wish to obtain the means for rendering healthy the poisoned waters 
of our rivers. 

When pisciculture came into vogue, almost forty years ago, it was 

2At the end of April and in the beginning of May I remember to have seen taken 


near Liége, at one haul of the net, as many as two hundred and fifty and even three 
hundred Jarge shad. 
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thought people had solved the problem of the repopulation of our rivers. 
The founding of the Society of Acclimatization in France, and the estab- 
lishment of the piscicultural station at Hiiningen gave the first impetus. 
Prior to this the King of the Belgians, Leopold I, had successfully en- 
gaged in fish culture on his estates in the Ardennes, following the old 
methods of the German foresters. 

In 1853 M. Ernest von den Peereboom had spoken in favor of fish- 
culture in the Chamber of Representatives. Experiments which were 
nade at the time, but in waters very little suited to the purpose and 
with defective apparatus, did not prove successful. 

Some time afterward a more important society of fish-culture was 
formed, and serious efforts were made. This society, however, only 
existed a short time. The mistake had been made to embrace in its 
work too many branches of this new science, and to attempt, moreover, 
the culture of oysters and salt-water fish at Nieuport, which place did 
not possess all the conditions necessary for such culture. People finally 
entertained the idea, which was widely spread at the time, that trout 
and even salmon could live in all the pure waters of the country and 
prosper, even when shut up and in a state of confinement. Hence the 
mistakes and finally the dissolution of the society, which was composed 
in great part of persons whose property was not in the region where 
salmonoids can live. 

Although for twenty years the question may be said to have slept, 
from a practical point of view it has at least not been buried, for sev- 
eral times during this period it has given rise to public discussions and 
various publications. It is necessary to give a brief historical sketch of 
the phases through which this question has passed before its active 
awakening. 

In 1865 and 1866 the provincial council of Brabant appointed a com- 
mission whose duties were to study the best means for purifying the 
water-courses, and to find means for repopulating our brooks. Thelate 
M. de Gronckel prepared the report of this commission, and stated in it 
that in this matter the most powerful interests centered, which it has 
became the duty of the authorities to protect, to harmonize, and concili- 
ate as much as possible, above everything the interests of health and 
security from inundations. To this must be added, he says, a question 
of alimentation and national wealth, viz, that of preserving and multi- 
plying the fresh-water fish. 

The “ Free Society of Emulation” of Liége, at the instance of my re- 
gretted friend, Theodore Lacordaire, professor of zoology at the Uni- 
versity of Liége, set a prize for tue best answer to the following ques- 
tion: ** To determine the causes which for the last twenty years have brought 
about a degeneration of fish in the rivers of the province of Liége, and to 
indicate the means for remedying this state of affairs.” 

The prize essay, which was printed, came from the pen of the late 
Charles Lehardy de Beaulieu, a well-known and highly esteemed en- 

S Mis, 110-52 ; 
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gineer and economist. He attributes the decrease of fish to the excess 
of consumption over production. He strongly recommends pisciculture 
and a proper regulation of the ownership of water-courses, the use of 
which he would like to see placed in the hands of associations whose 
interest and perseverance would finally succeed in discovering the vari- 
ous causes by which the water becomes impure. He thinks that, forced 
by sheer necessity, people would endeavor to utilize as manure, or in 
some other way, the hurtful substances, which at present they find 
convenient to throw into the river. He cites the example of the city of 
Reims, where the soap water which has served for cleaning wool is used 
in the manufacture of gas*. 

In the same year (1866) I was a member of a commission appointed 
by the Government for studying on our coasts various questions relat- 
ing to the sea-fisheries. This commission expressed the wish that a sim- 
ilar inquiry might be made relative to the fresh-water fisheries. In De- 
cember, 1866, I read, at the meeting of the division of science of the 
Royal Academy of Belgium, an essay On the River Fisheries in Belgium, 
which was published, accompanied by notes and documents.* It would 
be useless to give an analysis of it in this place, for it would only be a 
repetition of a statement of facts, which are but too well known to the 
public, relative to the causes of the depopulation of our rivers and the 
means to lessen their evil effect. The portion of the evil which must be 
attributed to the pollution of the water has grown considerably since 
that time. 

The draft of a fishery law which, as I announced in a postscript, had 
been prepared by the Government, had to wait for fourteen long years 
before it was discussed and voted on by the Chamber of Representa- 
tives. 

In 1879 M. Emile Gens, doctor of natural sciences and professor at 
the College of Verviers, published a very interesting little brochure on 
the protection of fresh-water fish in Belgium (De la protection du pois- 
son Veau douce en Belgique). The author, after having sketched in brief 
outline the deplorable condition of our river-fisheries, proposes the fol- 
lowing measures for remedying the evil: (1) Prohibition of fishing in 
all rivers and canals during the months of April and May ; (2) prohibi- 
tion of fishing from September 15 to January 1 in all water-courses on 
the right bank of the Meuse (it is here that the salmonoids live), per- 
mitting, however, the fishing of salmon after November 15, the spawning 
having then taken place; (3) severe fines for employing dynamite and 
Cocculus indicus ; a systematized supervision of the rivers. (4) prohibi- 
tion of the sale of Cocculus indicus in drug-stores; (5) prohibition of 
all night fishing; (6) prohibition of fishing in streams by means of 


°’The memoir of M. Lehardy de Beaulieu, preceded by the report of M. Lacordaire, 
was published in 1866, in vol. iii (new series) of the Mémoires de la Société libre @ Emula- 
tion de Liége. 

4 Bulletins de V Académie royale de Belgique, 2d series, vol. xxii, 1866. 
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weirs or dams which lay dry for a time a portion of the bed; (7) regu- 
lating the size of meshes so as to allow all fish measuring less than 15 
centimeters to escape from the nets; (8) establishing salmon-ways 
wherever obstructions exist of such a nature as to prevent the migra- 
tion of fish; (9) prohibition of fishing with the hand, W&c.; (10) meas- 
ures to prevent as much as possible the pollution of the waters by 
manufactures established on their banks; (11) serious efforts at organ- 
ized fish-culture ; (12) committees of surveillance, furnished with the 
necessary authority to prohibit fishing locally and temporarily, in the 
interest of the repopulating of the rivers. 

In the following year (1880) M. Gens was commissioned by the Gov- 
ernment to visit the Berlin Fishery Exposition, and attend the Piscicult- 
ural Congress which opened its sessions in that city in April. His re- 
port was published in the Moniteur belge for September 19, 1880. 


Our honored colleague M. Raveret-Wattel has in the Bulletin Mensuel 
dela Société d@ Acclimatation de France produced such an excellent and 
complete work that I deem it unnecessary to give an epitome of M.Gens’s 
work on the same subject. I will confine myself to pointing out some 
of its details. The author mentions the fact that several essays had 
been written on the problem of rendering the water from manufactures 
harmless to the fish in those parts of the river where such waters are 
emptied. It is well known that the King of Saxony had set a prize for 
the answer to this question, which is of great interest to us in Belgium. 
M. Gens also mentions a simple means, which had been spoken of at 
the congress, of rendering small water-courses, such as those which 
drive mills, pure. If the dam is constructed on an inclined plane, it is 
sufficient to place a beam obliquely across this place, which is certainly 
inexpensive, and should be done in all cases. In chapter 4 he takes up 
the principles laid down in his pamphlet of 1879, mentioned above, and 
supplements his former statement by giving a list of nearly all fresh- 
water fish found in Belgium, which he, according to their nature, 
classes in three groups: those which are common to our two regions, 
those which are found in the mountainous region, and those which are 
found in the plains. 

In a special chapter M. Gens treats of piscicultural establishments. 

Belgium did not possess a large sheet of water combining purity, cold- 
ness, and depth, where it might be hoped that the salmonoids of the 
Swiss lakes could be acclimatized. To-day this is different. In order to 
check the temporary inundations of the Vesdre, and at the same time to 
supply water to the city of Verviers, which at certain seasons suffered from 
the want of it, there has been constructed from one mountain to the 
other, near the mouth of the Gileppe, at the height of 241 meters above 
the level of the sea, a gigantic dam, 47 meters in height, which when 
filled holds 12,000,000 cubie meters of the waters of that sub-Alpine 
river, which receives all which flows into this dam from a forest of 
about 4,000 hectares called the ‘*Hertogenwald,” and from the marshy 
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regions called the “ Hautes-Fagnes,” which at their highest point rise 
to a height of 700 meters. The Lake of Gileppe, which has thus been 
formed, has an area of 800,000 square meters, and the water in the dam 
has a depth, varying from 25 to 45 meters. 

Here I would advise the introduction of the great lake trout (Salmo 
lacustris) and the trout of the Alps (Salmo salvelinus), of the Coregona 
fera, and of certain American salmonoids which do not go into the sea, 
and which would find all possible levels for spawning from the dam to 
the river flowing in its pebbly bed and feeding the lake. 

Our minister of public works commissioned M. de Clercq, chief engi- 
neer of bridges and roads, to prepare some propositions as to the best 
mode of repopulating the navigable rivers. The remarkable work of 
this skilled engineer was published in 1881. 

The propositions which he makes for remedying the depapaidenn of 
our waters are classed in the following order: 

(1.) To prevent the pollution of the waters. 

(2.) To prohibit the destruction of sedentary fish during the spawn- 
ing season, and to regulate the catching of migratory fish. 

(3.) To construct fishways at all dams in the Meuse and its tribu- 
taries which are too high for the salmon to leap over. 

(4.) To arrange spawning-places where the fish find all the conditions 
favorable to reproduction. 

(5.) To engage in practical fish-culture as far as the salmonoids are 
concerned. 

These various points are carefully treated by a man fully competent 
to do justice to the subject. I will quote what he says relative to the 
pollution of the waters, because this is, in my opinion, the principal 
obstacle in the way of repopulation : 

‘‘ There can be no question of prohibiting industries which are closely 
interwoven with the general welfare of our country, but it is important 
to prohibit the throwing of substances into the water without having 
been treated in the most efficient manner for freeing it from those sub- 
stances which are hurtful to fish, and at least as much so to other 
animals which drink this polluted water. The pollution cannot be con- 
sidered as sufficiently weakened unless the waters are rendered fit for 
fish to live in.” 

There is another chapter in this work which will repay careful pemuasl: 
the one in which M. de Clereq describes in detail the construction of 
good salmon-ways, and indicates the defects which make some salmon- 
ways worthless. We must here point out,in a humbler sphere than the 
management of great rivers and the interests of the salmon fisheries, 
the obstacle which many water-mills present to the repopulating the 
small streams. I refer to those mills which are placed near small water- 
courses in plains which have but a slight grade. When the mill is not 
placed on a channel branching off from the river, but blocks the river 
entirely, it interrupts the circulation of the fish. The level of the water 
will under these circumstances vary constantly: sometimes, when the 
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mill is at rest, it will be very high; at other times, when all the water 
is utilized by the mill, it will be so low as almost to lay the river dry. 
Under these conditions the reproduction and the very existence of fish 
becomes impossible, If one takes account from another point of view, 
of the enormous harm which is done to rivers by the fact that the water 
in these water-courses is nearly always kept at too high a level, thus 
making the rivers marshy ; if furthermore it is remembered that mills 
render temporary inundations more dangerous, that great damage is 
done to agriculture, and finally that public health is endangered, it is 
to be desired that the water-mills of which I have spoken should as 
soon as possible, be replaced by wind-mills, or, still better, that they 
should obtain their motive power from a small steam-engine.® 

By the provisions of the “‘ Law of the river fisheries,” passed by our 
Chambers towards the end of the year 1881, the supervision and preserva- 
tion of these fisheries is placed in the hands of the administration of forests. 
The right of fishing in navigable rivers and canals belongs to the Gov- 
ernment, which farms out the fisheries, thus deriving a profit there- 
from. Fishing with a line held in the hand, however, is free to all citi- 
zens. In other water-courses than those mentioned above the people 
living on the banks possess the right of fishing. The season when fish- 
ing is allowed and the implements to be used are determined by the 
Government, which also regulates the sale of fish. Fishing is allowed 
at all times to proprietors of ponds and reservoirs whose waters have no 
natural communication with the rivers. Boatmen are prohibited from 
having on board any fishing apparatus but lines. As regards the throw- 
ing into the water of hurtful substances, when not done with the object 
of destroying fish, it is regulated by the ‘“ Law on water-courses,” pre- 
viously passed by the Chambers. As, unfortunately, the carrying out 
of these regulations is in the hands of provincial and communal author- 
ities, which are elective, much remains to be desired. In my opinion 
the central Government ought to have charge of this supervision. 

After the law on river fisheries had been passed a member of the di- 
vision of science of the Royal Academy of Belgium thought that a fav- 
orable time had come for encouraging scientific researches and practical 
experiments in repopulating the polluted water-courses. He placed at 
the disposal of the Academy the sum of 3,000 francs as a prize to be 
given, in 1884, to the author of an essay which would indicate a satis- 
factory solution of this problem. 

At the end of this article I shall give the conditions of this competi- 
tion as they are found in the transactions of the Academy, with the 
view of directing to it the attention of scientists and practical piscicult- 
urists who might feel inclined to compete for the prize. 

Although the conditions mention certain local questions which spe- 


° This last-mentioned system has recently been recommended in a petition of the 
inhabitants of the banks of the Geer, a tributary of the Meuse on its left bank, in 
which petition they ask the Belgian Government to order the suppression of all water- 
mills, as a measure of public usefulness. 
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cially concern Belgium, it is my opinion that any one capable of answer- 
ing the principal questions could easily put himself in possession of the 
necessary information. I am moreover convinced that many parts of 
France are situated like Belgium as regards rivers whose depopulation 
is caused by the pollution of the water. 

It was on the 1st of April, 1882 (a very appropriate day for discuss- 
ing the fish question), that the Academy, by a great majority, passed 
the resolution to invite competition for the prize referred to above. It 
was not a public session, but I believe that I shall not be guilty of an 
indiscretion if I state in a general manner the principal objections raised 
against this proposition by conscientious men of science. One of them 
thought that this would draw the Academy into an administrative 
sphere, which was not, properly speaking, its domain, and that it would 
look as if the Academy was under the impression that the laws of the 
land were not properly executed, especially that of May 7, 1877, ‘on 
water-courses not suitable for navigation and rafting,” which imposes 
fines on persons who throw into the water substances liable to pollute 
or change it. The law also provides that owners of water-courses who 
have in this manner had their property injured may bring the matter 
into court. 

Another member of the Academy remarked that he had made many 
researches with the view of finding a suitable and practical method for 
purifying the waters from manufactories, but that all these researches 
had failed to lead to a satisfactory end. He mentioned the evaporation 
of polluted water which certain manufactures are compelled to intro- 
duce, which process, however, produces a smoke having an odor which 
becomes almost unbearable for persons living in the neighborhood. He 
moreover thought that with our elective system few persons would 
dare to strictly carry out the necessary measures. He finally felt cer- 
tain that the question was full of dangers on account of the exigencies 
which would arise if the present condition of the waters was made 
widely known, and it was stated at the same time that so far no remedy 
had been found for this deplorable condition. 

A third member asked that statistics be prepared showing the amount 
of capital invested in the industries in question, and that this sum should 
then be compared with the value of the fish destroyed by waters pol- 
luted by manufactures. The author of the proposition has answered, 
in substance, that the scientific solution of this problem comes very 
properly within the province of the Academy; that there is no idea of 
finding fault with the administration, as, on the contrary, it was in- 
tended to call science to its aid to furnish it with the practical means 
of attaining the object for which the law was intended. He calls atten- 
tion to the fact that the programme invites research for the purpose of 
finding means of purifying the water, which would make it possible for 
fish to live in it, with the express reservation that these remedies shall 
not endanger the existence of manufactures. In his opinion the value 
of the manufactures and that of the fish which they destroy by render- 


[9] REPOPULATING BELGIAN WATERS. 823 


ing the water impure are not, strictly speaking, comparable, because 
manufactures are private enterprises whilst water-courses and fish are 
of general use to all the inhabitants of the regions through which the 
rivers flow. 

Soon after the Academy had passed the resolution referred to we re- 
reived the programme of the Great International Exposition of the 
Products and Apparatus of Fisheries which was to open in London on 
the Ist May, 1883. It has given me great satisfaction to find in this 
programme two paragraphs which agree entirely with the demands of 
the Belgian Academy. Under Class IV (pisciculture) we read (division 
39): ‘It is desired to show a system for destroying the hurtful effects 
to fish of rivers and streams impregnated with water from sewers, 
chemical and other products, a system illustrated by models and de- 
signs.” In division 40 we read the request for the solution of a problem 
intimately connected with the one just mentioned, viz, ‘ physico-chem- 
ical researches of the quality of fresh and sea water which is hurtful 
to aquatic aninals,” &e. 

The Belgian Government, recognizing the necessity that our country 
should not remain behindhand in this great movement which is going on 
everywhere, has appointed a commission of six members to study the 
questions relating to the repopulation of our water-courses. 

This commission is composed of Lieutenant-General Baron Goethals, 
president: Baron de Selys-Longchamps, president of the Senate and 
member of the Academy; Willequet, member of the Chamber of Rep- 
resentatives from Ghent; Edouard ven Beneden, professor of the Uni- 
versity of Liége, member of the Academy; De Clercq, inspector-general 
of bridges and roads, Brussels; Emile Gens, doctor of natural sciences, 
professor at Verviers; Leyder, professor of the Agricultural School of 
Gemblous; Mousel, inspector of waters and forests, Arlon; Denis, mer- 
chant pisciculturist, Brussels; and Bernard, chief of division in the 
department of the interior, secretary. This commission, appointed Oc- 
tober 27, 1882, has already held several meetings, at each of which dif- 
ferent communications have been made, and have led to discussions 
having for their object the study of the proper measures which should 
be taken to satisfy the wishes of the Government. We have reason to 
believe that this activity will not relax, and that active work will soon 
be begun. 

Here follows the programme for competing for the prize, adopted by 
the Academy : 


ROYAL ACADEMY OF SCIENCES, LITERATURE, AND FINE ARTS OF 
BELGIUM. 


Class of Sciences—Extraordinary competition for 1884. 


The Government has proposed and the Chambers have passed a law 
which has for its object the preservation of fish and the repopulation 
of our rivers. 


824 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [10] 


The principal obstacle in the way of attaining this end is the pollu- 
tion of the water in the small streams which are not suitable for navi- 
gation or rafting, which are corrupted by solid or liquid substances 
thrown into the water by various manufactures, and which are hurtful 
to the reproduction and existence of fish. 

The Academy appeals to science to aid in the accomplishment of the 
objects had in view by the authorities. Accepting the proposition of 
one of its members, who has generously placed at its disposal the sum 
of three thousand francs, it requests that a thorough study should be 
made of the following questions, both chemical and biological: 

(1.) Which are the special substances in the principal industries which 
when mingling with the water of small streams render them incom- 
patible with the existence of fish and unfit for the use of man and 
beast. 

(2.) Prepare a list of the Belgian rivers which have become depopu- 
lated from this cause, indicating the industries peculiar to each of the 
rivers, and give a list of the food-fish which used to live in these rivers 
before the establishment of the manufactures. 

(3.) Indicate practical means for purifying the water before it leaves 
the manufactories, so as to render it fit for fish to live in, without en- 
dangering the industries, by combining the aids afforded by the con- 
struction of clearing-basins, by filtering, and by the employment of 
chemical agents. 

(4.) Make special experiments relative to the substances which in each 
industry cause the death of fish; and also relative to the degree of re- 
sistance which each kind of food-fish can offer to its destruction by the 
causes above mentioned. 

The treatises must be written legibly, and should be addressed, pre- 
paid, to M. Liagre, permanent secretary, at the Palace of the Academy, 
not later than October 1, 1884. The Academy requests that all quota- 
tions should be exact. Authors will, therefore, indicate the edition and 
the pages from the works quoted. Illustrations will only be admitted 
when drawn byhand. Authors will not sign their name to their treatise, 
but will simply sign by some mark, which they will reproduce in a 
note containing their name and address. Failure to comply with this 
formality will prevent a person from obtaining the prize. Treatises 
sent in after the above-mentioned date, or those whose authors make 
themselves known in any way whatever, will be excluded from the com- 
petition. 

The Academy deems it proper to call the attention of authors send- 
ing in treatises to the circumstance that from the time when such 
treatises are submitted to the Academy they are and will remain de- 
posited in its archives. Authors, however, can have copies of their 
treatises made, at their own expense, by addressing their request to the 
permanent secretary. 


XVIII.—A STATISTICAL REVIEW OF THE PRODUCTION AND DIs- 
TRIBUTION TO PUBLIC WATERS OF YOUNG FISH, BY THE 
UNITED STATES FISH COMMISSION, FROM ITS ORGANIZATION 
IN 1871 TO THE CLOSE OF 1880. 


By Cuas. W. SMILEY, 
[Chief of the Division of Records, Statistics, and Publications. ] 


The following tables were prepared with a primary view to furnishing 
the Tenth Census with suitable summaries of the work done by the 
United States Fish Commission. The data have been obtained from 
the records of the United States and State Commissions and by official 
correspondence, in the name of Prof. Spencer F. Baird, with the persons 
to whom he ordered eggs or fish to be sent. The tables have been pre- 
pared with great care and labor. They are as full and accurate as possi- 
ble under the circumstances, and may be considered as very exact. Much 
of the clerical work upon these tables, as well as upon the index thereto, 
which follows, has been performed, under my careful supervision, by Mr. 
Carl Brandes, Mr. S. 8S. Alden, and Mr. C. E. Latimer, each of whose 
honest and painstaking labor I desire to make public mention of. 

These tables consist of four series, marked A, B, C, D. 


PRODUCTION. 


A. This table gives the statious operated for shad-hatching from 1872 
to 1880, inclusive. It shows a total of 41 stations operated in the 9 years, 
with a total production of 102,388,350 shad, of which nearly 44,000,000 
were released where hatched, and nearly 54,000,000 transported to other 
waters. 

B. This series of three tables relates to the production of California 
salmon. The first table shows the disposition made of 50,761,000 sal- 
mou eggs, 4,000,000 of which were sent abroad, 15,000,000 hatched and 
returned to the McCloud River, and 51,000,000 sent overland to the 
Eastern States. The second table shows the success in hatching these 
31,000,000 eggs, the data being arranged by years, while the third table 
shows the same data arranged by States. These show an average loss 
of 25 per cent. 

DISTRIBUTION. 


C. This series of six tables summarizes by States the distributions of 
(1) shad, (2) California salmon, (3) Schoodic salmon, (4) Penobscot sal- 
mon, (5) whitefish, and (6) California trout, during each year from its 
commencement to 1880, inclusive. 

D. This series of six tables corresponds to the precedings series of six, 
and gives in detail the items which are summarized there. 
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B.—TaBLeE II.—Tible showing the success in transporting and hatching 31,193,000 eggs of 
California salmon (Salmo quinnat) taken from McCloud River, California, and con- 
signed to commissioners of Eastern States, 1872-1880. 


I.—ARRANGED BY YEARS. 


1872. 
| Loss in hatching and : 
Number of | teanaportin @ to Wa- Young actually in- 
eggs sent | Received | ters, 7 troduced. 
State to which consigned. ae om mak at State | | 3 
eCloud atcheries. ; 
River. aap el | Per cent.| Number. | Per cent. 
ING IGEN Saanaa Sere eeeEs 30, 000 | 30, 000 24, 000 j 80 | 6, 000 20 
Mota Mes eae sche seissoee- = 30, 000 30, 000 24, 000 80 | 6, 000 20 
bs =-— — —— ie 
/ 
1873. 
= : 7 

WV ONNECHIOUD es sees <o-)-ta'os-2)o ft =-1 130, 000 110 000 | 89, 000 89 21, 000 ll 
WET e) SS ee 50, 000 50, 000 | 5, 000 10 | 45, 000 90 
NaASsaChHSOtUS= <2. -s2-te nee ccs 50, 000 48, 000 21, 000 44 27, 000 56 
NET CHI SAM eM escc ciaics esis gee o52/0 mn 120, 000 | 80, 000 | 2, 000 3 78, 000 97 
INO WiWOLSCYeseccc-ssc5 tenses see 600, 000 600, 000 50, 000 8 550, 000 92 
BN ONRARIOL Meccan ose ste -wcmocenae 220, 000 | 220, 000 20, 000 9 200, 000 91 
IPCNRSVIVANIG - 2-8 21-2 - sc oce- one 170, 000 170, 000 169, 000 99 1, 000 1 
WG en Soe Se cocci esis eres, scree 40, 000 40, 000 2, 000 5 38, 000 95 
otal sescos 0 os cine ao Sete sc 1, 380, 000 1, 318, 000 358, 000 27 960, 000 73 

1874, 

| | 

Wolovad Ose ne sescisteiasiciacise Seem ac 25, 000 25, 000 2, 100 9 22, 900 91 
AW ONTIECHICU EG «ovis ne cecea -o-2 55. 300, 000 300, 000 60, 000 20 240, 000 80 
UNIO On eeioe cee ccicecle ees occas 50, 000 | 50, 000 | 15, 000 30 35, 000 70 
Wie e ee ieee Sea cop cies aetna 300, 000 300, 000 41, 300 14 258, 700 86 
MGAINE A choc2 baci 150, 000 | 100, 000 70, 000 70 30, 000 | 30 
Maryland z 375, 000 250, 000 106, 000 42 144, 000 58 
Massachusetts.......---...--. - 200, 000 200, 000 193, 000 96 7, 000 4 
Michigan, Tees .5 lols neces 750, 000 750, 000 150, 000 20 600, 000 80 
Michiran pile nk dec ssc css sces eels 150, 000 150, 000 25, 000 7 125, 000 83 
WHEN O VENT O} 7 da [LS en 150, 000 160, 000 110, 000 69 50, 000 31 
MEMES Oba, pe Oss ci a aio oie wa = lo MPT OWUN eae a6 cmadae eos carisscde benoroceen Sscces eo -Sooltn ase ooine 
INGIOUSOV res es. ee uses sais 225, 000 225, 000 60, 000 26 165, 000 74 
ING wewOotion 22s. cee dsscmscu cc 400, 000 400, 000 80, 990 20 319, 010 80 
PNG VOLK Lt: os onic cctaaeeeeccal PSAO00 S| eee eternal ee mecmisecinsis| vessel cea eseetee cea Saleh eee 
Pennsylvania 450, 000 360, 000 55, 000 15 305, 000 85 
Rhode Island 100, 000 100, 000 35, 000 35 65, 000 65 
italy ene se accas ee 200, 000 200, 000 14, 000 tf 186, 000 93 
BVA TASS Seis cso ays eciedem ae nial 50, 000 50, 000 25, 006 50 25, 000 50 
NVISCONSIN A eee sek cosets aciamas 80, 000 100, 000 39, 000 39 61, 000 61 
Potala. 2-ne Sntiasetee saucers 4,155,000 | 3,720,000 | 1,081, 390 29 | 2, 638, 610 71 

1875. 
ME OLOTAD OF nicwns os oe onicisecesieieee ss 240, 000 240, 000 40, 000 a yf 200, 000 83 
@onnecticutic ss. <<. 2ee'se secs 480, 000 480, 000 20, 000 4 460, 000 96 
MMINGIS pate soes seeeta tess veaecaa. 80, 000 80, 000 21,300 PA 58, 700 73 
LOW Dee jcce setae sec catctenceses 300, 000 300, 600 16, 000 | 5 284, 000 95 
Matvlandssencec.ccesceeaceccee = 560, 000 560, 000 291, 236 | 52 | 268, 764 48 
Massachuseutser= iS... 5055 Secs 80, 000 | 80, 000 5, 000 | 6 | 75, 000 94 
PMC Mees orl are israte oes Semmes 800, 000 800, 000 32, 000 4 768, 000 96 
Michigan, Me se 2. oc scscese cbs 988, 000 988, 000 235, 300 | 24 752, 700 76 
IMImneSOtaien 2 seme diss celoe acceso 400, 000 400, 000 100, 000 25 300, 000 75 
INKY AYO gh. Be cea Seepe see aes 400, 000 300, 000 27, 000 | 9 | 273, 000 91 
PENNS VIVENID sossccsesecccneces 480, 000 515, 000 2, 000 1 | 513, 000 99 
PUR OUS IBIANG Sees as sce Sa ssicreradc 240, 000 120, 000 5, 000 4 115, 000 96 
LOUD SES ee ee meee ae aed 160, 000 | 160, 000 | 40, 000 | 25 ! 120, 000 75 
Warthog ba) Re Ge re earn era 320, 000 | 320, 000 | 160, 000 50 | 160, 000 50 
NVSCOnSINGs ees ees eee 80, 000 80, 000 40, 000 | 50 40, 000 50 
NOTA denies cscs 2h adockoes 5, 608, 000 5, 423, 000 1, 034, 836 19 4, 388, 164 Bi 

| 


1Consigned to David Day, Saint Paul, and by him to Seth Green. 
2Consigned to H. H. Thomas, Randolph, N. Y. 
3 Loss in hatching estimated. 
4By F. N. Clark, on account of U.S. Fish Commission. 


832 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [3] 


B.—TaBLeE I].—Table showing the success in transporting and hatching 31,193,000 eggs, §¢.— 
Continued. 


I.—ARRANGED BY YEARS—Continued. 


1876. 
| | Loss in hatching and 4 
Number of | sa a Young actually in- 
eggs sent | Received ed eae Sai troduced. 
State to which consigned. from at State 
McCloud | hatcheries. Namhon jl 
River. %) lent Percent.| Number. | Per cent. 
WolovadOveeaes costes see 300, 000 300, 000 50, 000 17 250, 000 83 
GOnnecuicut qe 2s -2- secm-2oe 500, 000 500, 600 22, 214 5 477, 286 95 
MMI OLS Ge Sept a mee as eis miele ciel 100, 000 100, 000 80, 000 80 20, 000 20 
SLITIO IS el eee eros aero erat wee 150, 000 150, 000 12, 000 8 138, 000 92 
MRO Ueki «a2 heel saws sceeice cece 200, 000 200, 000 153, 775 76 46, 225 24 
IMarylandiseeee can caccccanac see 1,210,000 | 1,100, 000 148, 000 13 952, 000 87 
Massachusetts, I .......-....... 200,000 200, 000 20, 000 10 180, 009 90 
Massachusetts, IT! -.........-... 10::000) ices ese = shec ons Geeke ec | odes sete only ge eee e eee eee 
Michi Pan? ncccocecseccccouc. cst 500, 000 “"500, 000 99, 100 20 400, 900 80 
MimnGROthines- cae < eee eat eee 300, 000 300, 600 152, 900 51 147, 100 49 
INGW.ViOLK tasceet scdecc ssc sees 90, 000 60, 000 16, 800 28 43, 200 |° 712 
Pennsylvania 515, 000 515, 000 38, 000 vf 477, 000 93 
I PNHERSEOS a5- eas coe cae =e 100, 000) |) .s22=- eee ere eer pre ee en) 
iiss ie ee teoeie’ae nae ace ee 50, 000 50, 000 12, 500 25 37, 500 75 
SWRISCOMBIN oe cate cen cists aiceiaje nc 100, 000 100, 000 22, 600 23 77, 400 q7 
ota este cae cese tae’ 4,325,000 | 4,075, 000 828, 389 21 | 3,246, 611 79 
1877. 
Tllinois, I4 50, 000 50, 000 5, 000 10 45, 000 90 
Tllinois, IT 50, 000 50, 000 20, 000 40 30, 000 60 
Milnor Mr aeeeee eters wary: cere 50, 000 £0, 000 29, 000 58 21, 000 42 
TOW oie cacao eesese ooee a8 ses ote 100, 000 100, 000 10, 000 10 90, 000 90 
Kansas -. mercetcomcniota aise = 100, 000 100, 000 1, 000 1 99, 000 99 
Kentucky, flspeiess is Pare Dee 150, 000 150, 000 78, 560 52 71, 500 48 
Wentueky Wl cceenh-ctee ce ccece 0.000! |zaee suk ee |aeon sees sce esisnceis cas [cee eienuuee Onl eee 
Marvilandwteseteas- cen cenees he 400, 000 380, 000 91, 400 24 2&8, 600 74 
Massachusetts..-............--- 200, 000 200, 000 20, 008 10 180, 000 90 
Michigan Pay. sc..cscese ese ses 150, 000 100, 000 16, 000 16 84, 000 84 
MIN eROtA Maco ose deew oe teas 250, 0u0 167, 500 28, 850 17 138, 650 83 
ING DTBSKA CEOS SAS. wicie ctaiaidcre fae 10, O00! | esos is) ic sb Se eee iss J) Soce os cele 5] eee eee eee 
INGwHampshire). <<. sc)so--oe.<=0:5 105, 000 100, 000 8, 500 9 91, 500 91 
INGWIHUOLECY: sceccecemecicinsisiiccce 250, 000 250, 000 25, 000 10 225, 000 $0 
iNonth: Carolina 22. ot 22222-- 223 5) 350, 000 350, 000 116, 000 33 234, 000 67 
(Olin poate ot se eee 250, 000 250, 000 25, 000 10 225, 000 $0 
Pennsylvania, To 6.5.5 ssecccnse 75, 000 75, 000 87, 500 50 37, 500 50 
Pennsylvania Msc so. sec case 200, 000 200, 000 60, 000 30 140, 000 70 
Witahet: 2 Waeeeke coset one 43 100, 000 100, 000 25, 000 25 75, 000 75 
DMITRI a ache Aan ace cease cecced 100, 000 100, 000 8, 600 8 92, 000 92 
Wiest Virginia \.....<.422. 22.5.4 10, 000 10, 600 125 1 9, 875 99 
WVAIBCONSIN S45 -26se-002 Soeceeccas 320, 000 320, 000 120, 000 37 200, 600 63 
Motaleeeses estes oo ck es 3, 275, 000 | 3, 102, 500 724, 875 23 | 2,377, 625 77 
1878. 
LIN OIBH AS et oeiew ss sce Caen ases 100, 000 100, 000 10, 000 10 90, 000 90 
Minos WIS ee ese Pos ae ee oe 100000) | SoS er socal Seekers sae | was. was\ainreaifinm e's eee | eee 
Illinois, NT GU ae, Spee te 200, 000 200, 000 160, 000 80 40, 000 20 
MOW Rsdosecen cee cccsss ces baeccied +300, 000 200, 000 18, 500 6 281, 500 ; 94 
AVA Cae uc setae seen ee 100, 000 100, 000 | 5, 000 5 95, 000 95 
MAING) Sascbe sees cece sees be aca 15, 000 | 15, 000 2, 300 15 12, 700 85 
INE ad FG Ue ee 1, 000,000 | 1, 050, 000 386, 264 37 663, 736 |. 63 
Mirohrant lee os sei case cc cea cle 250, 000 250, 000 | 34, 579 14 215, 421 86 
Michigan, I18. DP nce ee Sab akers 200, 000 250, 000 | 25, 000 10 225, 000 90 
VEITINES OLA tere de tke ac ae Gece wes 1, 000, 000 1, 000, 000 959, 000 96 41, 000 4 
IMIRSGUT Sct coscar. ccseacceseccce 200, 000 200, 000 | 50, 000 25 150, 000 75 
INGbraBKGee eee nctecesoese cas 100, 000 eae nm ate PNM 
INGVARDS Ue e orice tens tate cedeaecs 250, 000 | 250, 000 | 50, 000 | 20 200, 000. 80 
New Hampshire 450, 000 367, 500 29, 460 8 338, 040 92 
IN GW) SOTHO ee eee sl feces sons. 575, 000 | 525, 000 70, 800 13 454, 200 87 
North Carolina: ....2.02...0.... 350, 000 367, 500 67, 500 18 300, 000 82 
ORR SOR ree ete sates. 50, 000 | 50, 000 2, 500 5 47, 500 95 
Pennsylvania, T...-......... Discs 100, 000 100, 000 25, 000 25° 75, 000 75 
1 Boston Aquarium, for exhibition. 5 Industrial Exhibition, Louisville, Ky. 
2 By PF. N. Clark, account of U.S. Fish Commis- 6 Consigned to J. G. Romaine, South Bend, Nebr. 
sion. 7 Consigned to Dr. W. A. Pratt, Elgin, DL 
3 Consigned to M.S. Rodgers, Knoxville, Tenn. 8 By F.N. Clark, account U.S. Fish Commission. 


4 Consigned to W. D. Andrews, Rockford, Tl. 9 Consigned to JG. Romaine, South Bend, Nebr. 
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B.—TAaBLE II.— Table showing the success in transporting and hatching 31,193,000 eggs, fc. — 
Continued. 


I.—ARRANGED BY YEARS—Continued. 


1878—Continued. 
=a ie é ‘ caves tae Loss in hatching and [eecume ee aut 
Number of |“ “‘transportin ocn Young actually in- 
| eggssent | Received | et ye troduced. 
State to which consigned. from at State | AU ee ee sep es 
McCloud | hatcheries. | Sense | 
River. | West | Percent.| Number. | Per cent. 
eee | eas je es —|-— —— 
Pennsylvania, I1...-.-...---.--- | 150, 000 | 150, 000 14, 000 9 | 136, 000 91 
pee eaeensiew ess ocacabscee 50, 000 75, 000 21, 000 28 | 54, 000 Ue 
SWIR PRTN ee oreo eae a aloo a= ai= = 300, 000 | 315, 000 39, 000 12 276, 000 88 
NVOSt VOT eINIa Sic. <5 en -== 500, 000 | 525, 000 25, 000 5 500, 000 95 
WHHGONSING- cee f-2 2+ -senin cass: 220, 000 230, 000 30, 000 13 200, 000 87 
TUN de Se Se ee 6, 560,000 | 6,420,000 | 2, 024, 903 32| 4,395, 097 68 
1879. 
ae = 7 — 
Ta coke, a ee ee 50,000 | 100, 000 1, 000 1 99, 000 99 
Renna eee es see oo en ecloon2 100,000 100, 000 10, 000 10 90, 000 90 
Maryland. Tse. <<)... 500, 000 500, 000 62, 724 12 437, 276 | 88 
Maryland, IL 200, 000 | 200, 000 43, 400 21 156, 600 79 
WEIMINGS Oba 2 een inc. cene cclesscee 400, 000 400, 000 376, 000 94 24, 000 6 
Ne Ure kate eee autos osc sie wesc 200, C00 200, 000 10, 000 5 190, 000 95 
INIGWERSON ccsocs-—--<s2 seco sa 500, 000 500, 000 80, 000 16 420, 000 84 
North Carolina. ....-......------ 200,000 | 200, 000 146, 000 | 73 54, 000 27 
RUT O eae sot chia tot oe.sie2 atin 200, 000 | 200, 000 100, 000 | 50 100, 000 | 50 
PENNS VlvaNiasy lea = 25 scene an =n1 100, 000 | 100, 000 23, 000 23 77, 000 77 
Pennsylvania, PE ---- 2... .5-.. 200, 000 200, 000 60, 000 | 30 140, 000 70 
Banih Caroling -22.-.:-2-.:.--.- 50,000 | 33, 000 8, 000 | 24 25, 000 | 76 
Waroinian Do Sain csninscinscets oss - 400, 000 | 400, 000 112, 000 28 288, 000 72 
AiG he 0 ee ee eee 100, 000 100, 000 14, 500 14 85, 500 86 
MCSD NVATp Inia et. seer -.2 ni: cic. 2 = 150, 000 125, 000 11, 250 9 113, 750 91 
MURCONS IMresecsaicce nese eines say 300, 000 300, 000 48, 800 | 16 251, 200 84 
TUNED an 0, a or 3, 650,000 | 3,658,000 | 1, 106, 674 | ‘29 | 2,551, 326 1 
1880. 
MIEN OIG aa aac asec se ccncios ose 100, 000 100, 000 | 10, 000 | 10 90, 000 | 90 
TaRGH Oe ye 100, 000 100, 000 | 4, 000 4 | 96, 000 96 
IMarVIANO se holes cae > son nincjeenie sis 400, 000 400, 000 | 46, 577 12 | 353, 423 8&8 
MINMIEROLA eee ecenp <a1--2\sGeee = <5 200, 000 200, 000 25, 000 12 175, 000 | 88 
MASRO UTI See one cs aslo Mee sc 200, 000 200, 000 14, 000 7 186, 000 93 
VIR S ONT. Mts Aicncnaamaeocmes TOROOON |. ceeiecsen elo seeesenen |aoatice cas. socked passa eases 
INGBrasSka: 62 oss stioc ccna cescee = 400, 000 400, 000 | 100, 000 25 | 300, 000 | 75 
NGI DOISOY 2 csc cesccccse sees cner 300, 000 300, 000 20, 571 7 279, 429 | 93 
Orth Carolina. co--ccs60~ ec 200, 000 200, 000 40, 000 20 160, 000 | 80 
poOmth Carolina... .2--.)--cee5 ks 200, 000 300, 000 113, 000 37 187, 000 | 63 
IGE UR at ET ae eee 150, 000 125, 000 11, 250 9 113, 750 | 91 
Motales yee sc teset aan 2, 260,000 | 2, 325, 000 384, 398 17 | 1,940, 602 83 
RECAPITULATION BY YEARS. 
: - Loss in hatching and | yy. ia eon 
Number of | : e,.| Young actually in- 
egessent | Received ieee Haase os troduced. 
Years. from 4 at State | _ | 7 yes 
McCloud | hatcheries. | 
River. | Somber Percent.| Number. Per cent. 
¥ z pas ae Ss eas | rs eee! 
30, 000 30, 000 24,000 | 80 | 6, 000 20 
1, 380, 000 1, 318, 000 358, 000 27 960, 000 73 
4, 105, 000 3, 720, 000 1, 081, 390 | 29 2, 638, 610 | 71 
5, 608, 000 5, 423, 000 1, 034, 836 19 4, 388, 164 | 81 
4,325,000 | 4,075, 000 828, 389 | 21 3, 246, 611 | 79 
3, 275,000 | 3, 102, 500 724, 875 23°), 2,.377;,625 | 77 
6,560,000 | 6,420,000 | 2, 024, 903 32 | 4,395, 097 | 68 
3,650,000 | 3, 658, 000 1, 106, 674 29 2, 551, 326 71 
2, 260, 000 2, 325, 000 384, 398 eit 1, 940, 602 83 
31, 193, 000 | 30, 071, 500 7, 567, 465 25 | 22, 504, 035 75 
| | 


1 Hatched in Iowa for State of Missouri. 


2 Consigned to J. Ed. Humes, Versailles, Morgan County, Missouri; all lost in transit. 
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B.—TaB_eE III.—Table showina the success in transporting and hatching 31,193,000 


eggs, §-¢.—Continued. 


II.— ARRANGED BY STATES. 


Loss in hatching and 5 
Number of ‘transporting to wa-| Young actually in- 
egussent Received for . troduced. 
Years. from at State > a 
McCloud | hatcheries. = = | 
River. Number per cent.| Number. | Percent. 
lost. | | 
a R 
1.—COLORADO. | 
Ts gibt ee, BU RS ON Spee 25, 000 25, 000 2, 100 9 | 22, 900 | 91 
IS CGD 2 Ses Co Me ea ee 240,000 | 245, 000 40, 000 17 200, 000 83 
TIES Fito a SL por oe ae | he 300, 000 300, 000 50, 900 17 250, 000 83 
Total ne ea ee wees 565,000 | 565, 000 92,100 | 16 472, 900 | 84 
2.—CONNECTICUT. ’ val ei | 
ev Eig eeeed ees ee ween ee 130,000; — 110, 000 89, 000 | 9 21, 000 | ll 
EES ae cece gene meee 300, 000 300, 000 60, 000 | 20! 240, 000 80 
TSAR alae vi ee 480, 000 480, 000 20, 000 | 4 460, 000 96 
Trees Mn Tes. eden a 500,000 | 500,000 | 22, 714 5| 477,286 95 
} | 1 
J 
Total 2--- ee--te+eeeee-) 1,410,000 | 1,390,000; 191, 714 13 | 1,198, 286 87 
3.—ILLINOI. were | if na 
rah ees eee hace ane Sa EF, 50, 000 50, 000 15, 000 | 30 35, 000 | 70 
Se eee 6 ee eee 80, 000 | 80, 000 21, 300 27 58, 700 73 
1G: Wee Ree Se Be Be ne 100, 000 100, 000 80, 000 | 80 | 20, 000 | 20 
TESTI 0 Gomer eG suises Senne Cnpeee 150, 000 150, 000 12, 000 | 8 138, 000 | 92 
DSi iss occ. aaa eae 50, 000 50, 600 5, 000 | 10 45, 000 90 
TEER Cees SAE Re SS eee 50, 000 50, 000 20, 000 | 40 30, 000 60 
Terao oe eee ee 3 eR 3 50, 000 50, 000 29, 000 58 | 21, 000 | 42 
TS7enles ct ak eve acess oc 100, 000 100, 000 10, 000 | 10 | 90, 000 | 90 
TES LE oe eee ee Se LOOSOOOM is Rees || |. cindees ec tee 
TSGS WE Soe See Pos. see ests 58 200, 000 200, 000 160, 000 | 80 | 40, 000 20 
ih Veeseeeeeeee eisemone aus 100, 000 100, 000 10, 000 | 10) 90, 000 90 
Rotel = Smeets. ss Hscs 5: 1, 030, 000 930,006 362, 300 | 39 567, 700 | 61 
4.—Iowa i : a Bar, 
ISIC crepe RCS REO aie een ara a 300, 000 300, 000 | 41, 300 14 258, 700 | 86 
UST Ges vee a ee 300, 000 300, 000 | 16, 000 | 5 284, 000 95 
LRT eee et, SE eee 100, 00 100, 060 | 10, 000 | 10 90, 000 90 
LE ono ROGIER Topo aire 300, 000 300, 000 | 18, 500 6 281, 500 94 
TETAS eS CE Ee eee ae ae 50, 000 100, 000 1, 000 1 99, 000 99 
- i ———e SS 
otal: {S254 rcs 258s 2s | 1,050,000 1, 160, 000 | £6, 800 | 8 | 1,013, 200 92 
5.—KANSAS. ie. | | 
TST eee ee BES ON et 100, 000 100, 000 1, 000 1 | 99, 000 99 
SLB TiRavae eee MUNI Es ep ee 2 100,000 100, 000 5, 000 5 | 95, 000 95 
US oe 100, 000 100, 000 | 10, 000 10 | 90, 600 90 
PGRO ore eee. ec tees: 10, 000 100, 000 | 4, 000 4 96, 000 | 96 
gn ek | 400, 000 400, 000 20, 000 5 380, 000 95 
6.—KENTUCKY i. ror aa t I 
PRTG eae sasce ay meteeeia Come er oes 200, 000 200, 000 153, 775 76 46, 225 | 24 
Tes REI ee nero VER a a 150, 000 150, 000 78, 500 52 71, 500 | 48 
ESTs ee eee et en oe 5, 000 i A na Un Cee ssc ches ee 
Motalive vente eae ee 355, 000 350, 000 232, 275 | 66 117, 723 34 
7.—MAINE. ; re is tL) ann 
(CCB Laan SOR: Shee aR) FEE ee! 50, 000 50, 000 | 5, 000 | 10 45, 000 | 90 
TR. sc PO kee ae eon nee 150, 000 1C0, 000 | 70, 000 70 30, 000 | 30 
LEC, ena tne be ace cece EES temas 15, 000 15, L00 | 2, 300 15 12, 700 | 85 
Aten sete rte oa, sx == Gate ls 215,000 165, 000 77, 300 47 7, 700 | 53 
= =———_._ = —_—— — —— 
8.—MARYLAND 
[USGA eae a eel Bee Ee ae 375,000 250,000 | 106, 000 42} 144, 000 | 58 
LS ae eee ine ey eisai ne 560,000 | 560,000 | 291, 236 52 | 268, 764 | 48 
NST iet CASE Gael bot ME Reo eae 1, 210, 000 | 1, 100, 000 148, 000 13 952, 000 | 87 
Ere ae 400, 090 380, G00 91, 400 24 288, 600 74 
Rife ee tC OE ieee ee 1,090,000 | 1,050, 000 386, 264 | 37 668, 736 63 
TK on] Wepend eS ae eee ae 500, 000 500, 000 | 62, 724 12 437, 276 | 88 
ESTO LNG see eee eee te yn 200, 000 200, 000 43, 400 21 156, 600 | 79 
STS Re SESE, ie eee arse 400, 000 400, 000 46, 577 12-858, 423 | R8 
Tobal eae eee eee ea re 4, 645, 000 | 4,440,000 | 1,175, 601 | 29 3, 264,399 | 71 


'Consigned to W. H. Cushman, Georgetown, Colo. 


2Consigned to Dr. W. A. Pratt, Elgin, Il. 


°THatehed in Lowa for State of Missouri. 
4Industrial Exhibition, Louisville, Ky. 
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B.—TaB LE Il1.—Table showing the success in transporting and hatching 31,193,000 
eggs, §¢c.—Continued. 


Il.—ARRANGED BY STA TES—Continued. 


| Loss in hatching and : 
| Number of | transporting to wa- Young actually in- 
| eggssent Received | ters, troduced. 
Years. | ae : abiState: sia zat ae 
McClou hatcheries. + | 
River. N punter 'Percent. Number. | Percent. 
} | 
9.—MASSACHUSETTS. | | 
USE ee 50, 000 48, 000 | 21, 000 44 | 27, 000 | 56 
NSTRe soe seickctatic Secc mes ssstcce he 200, 000 | 200, 000 | 193, 000 | 96 | 7, 000 | 4 
TREVID oryepene Sth re hie 80, 000 80, 6.00 5, 000 6 | 75, 000 | 04 
Nolet Pay eae i eo. 200, 000 200, 000 20, 000 | 10 180, 000 | 90 
ORC ck et ls as TONOOD! Ps. ee ee Paper Mee: (aepiics ee etlas cease am NbKe Besse 
TO] el Se AIRS - ee eee 200, 000 200, 000 20, 000 | 10 | 180, 000 | 90 
|_—$ ——_ | ——__ —__}| —___} ____.___ 
Tole ie eee 740,000 728,000 259, 000 | 36 | 469, 000 64 
10.—MICHIGAN. Es at | Fi | 
TR ST Saeed) AON ae Ee ae er 120, 000 | 80, 000 | 2, 000 3 78, 000 97 
Ti ied 1S 2 ke ok See 755, 000 | 750, 000 150, 000 | 20 60, 000 | 80 
US 1G 0 Se ee re 150, 000 | 150, 000 | 25, 000 17 125, 000 | 83 
Lys Ge eee Be ey Sea 800, 000 | 800, 000 32, 000 4 768, 000 96 
ACY a3, 1 0 CS Ss a a 988, 000 988, 000 | 235, 300 24 752, 700 76 
LS Oca See eee 500, 000 500, 000 99, 100 20 400, 900 80 
7) See ORE, eee ee 150, 000 100, 000 16, 000 | i6 84, 000 84 
LEY he Le a ee 250, 000 250, 000 34, 579 14 215, 421 86 
TCO bea Se 200, 000 250, 000 | 25, 0U0 10 225, 000 90 
SMotaleeeaee te ot | 3,908,100 3,868,000 ‘618, 979 16 | 3,249,021 84 
11.— MINNESOTA. | j 
ibe 7) De ee oe ee aA 150, 00 160, 000 110, 000 69 50, 000 31 
Ase, 10 A On ae aa TOSN(ITIIA) | aes Se See [be cee cece acta aN oak eee 
1h eee le 400, 000 400, 000 100, 000 25 300, 000 75 
NSTe cS eee ca anc ees cnckiseesic ca 300, 000 300, 000 152, 900 51 147, 100 49 
UO) Ce os 250, 000 167, 500 28, 850 17 138, 650 83 
LIS h OS Bee Sa a ee A 1, 000, 000 1, 000, 000 | 959, 000 96 41, 000 4 
LEG) Bey eee a 400, 000 400,000 | 376, 000 94 24, 000 6 
SERN ee eB arts cae antes s 200, 000 200, 000 25, 000 12 175, 000 88 
CON Oe Se ae 2, 825, 000 | 2, 627, 500 1, 751, 750 64 875, 750 36 
— | SS ao aay 
12.—MIssourRl. } 
OG aE a ivi os, voc 200, 000 200, 000 50, 000 25 150, 000 | 75 
PEN OS npr eet ices cosicimcre d's arose oes 200, 000 200, 000 14, 000 7 186, 000 | 93 
SSE 10 CGS Sa cc ae eae 10, 000 |.-....-----.[o22--+e22eee|eeeeeeeecefeee eee eee Beoee yence 
qian sae ee 410,000 400, 000 64, 000 16 336, 000 84 
13.—NEBRASKA. an 
US ROE SSC i: ee LONOOOs |=) Steed | a semen eens [OE en tele De oo belle a ae 
Amore mek WEE Seo ok 5 ack 100, 000 |...... Pons Viisceaeors wise Se ciaye arete hal |e ere ee 
TEV) SSeS aaa an 200,000 200, 000 10, 000 5 190,000 95 
Tee eee cee) 1-2] g00so00'| » 400/000 100, 000 25 300, 000 15 
M1 EUS CaN Kee ee 710, 000 600, U00 110, 000 | 18 490, 000 82 
14.—NEVADA. | F | ¥ 
TONS) St.55 oe, See rr rr 250, 000 250, 000 50, 000 | 20 200, 000 80 
ROTA Rosas ialoercs woes 250, 000 250, 000 50, 000 20 200, 000 80 
15.—NEW HAMPSHIRE. : ‘i | iz hi 
Se SE ee yt oa 105, 000 100, 000 8, 500 9 91, 500 | 91 
Lee ee ose 1a ante a ar 450, 000 367, 500 29, 460 8 338, 040 | 92 
Tot ale ose acoso os eee 555,000; 467, 500 37, 960 | 8 429, 540 | 92 
16.—NEW JERSEY. { | 
1872_...... omecrern rs 30,000 ——-30, 000 24, 000 | 80 6, 000 | 20 
STS Sere Se See ae er { 600, OC) | 600, 000 50, 000 | 8 550, 000 | 92 
TETGLS coe UE iti ce A 225,000 | 225, 000 60, 000 26 165, 000 | 74 
1 Vis Soa See Da oe see oe | 250, 000 | 250, 000 25, 000 10 225, 000 | 90 
oe ly eo ar | 575,000 | 525, 000 | 70, 800 13 454, 200 | 87 
PEO Spee yeeros oem sr niswe ees Sec 500, 000 | 500, 000 80, 000 16 420, 000 | 84 
LE a She eee ee | 300, 000 | 300, 000 20, 571 7H 279, 429 | 93 
} a | — —E —_ —_——_. ____ 
ROLE Neee fee oe bora She | 2, 480, 000 2, 430, 000 | 330, 371 14 | 2,099, 629 | 86 


| 
‘Boston Aquarium, for exhibition. 
? By Frank N. Clark, account of U.S. Fish Commission. 
*Consigned to David Day, Saint Paul, Minn., and by him to Seth Green. 
4 Hatched for Missouri at Anamosa. Iowa. j 
'Consigned to J Ed. Humes, Versailles, Morgan County, Mo.; all lost in transit. Pd 
*Consigned to J. G. Romaine, South Bend, Nebr. 
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B.—TABLe III.—Table showing the success in transporting and hatching 31,193,000 
eggs, §-c.—Continued. 


1. ARRANGED BY STATES—Continued. 


} (oees in Atcha mal 
Number of ' g = Young actually in- 
eggs sent | Received a a ad H troduced. 
Years. from 4) at State | ERD Bi ey 
McCloud | hatcheries. | | | 
River. | | Number | Percent.| Number. | Per cent. 
17.—NEw York. | 
LE TBIS5 aan Gog See Sen S ERE EpE een 220,000 | 220, 000 | 20, 000 | 9 | 200, 000 | 91 
Mat M ene ome Se ile Veep 400, 000 400, 000 80, 990 20 319, 010 8 
TGF Ce te emeaiae a- SReD CPSU Bis oe. see [a2 See Salam eee eae |. See |aceanceens 
ROBO imine at om emteta ea icin is defer tas cle 400, 000 300, 000 27, 000 | 9 | 273, 000 91 
DST Ge occ cis meismams ineceies see. 90, 000 60, 000 | 16, 800 | 28 | 43, 200 72 
iff ae a AE OA 1, 135,000} 980,000 | 144, 790 15| 835, 210 | 85 
18.—NortTH CAROLINA raion Rat Tae A 
Oi neme ema stesae ae cis cite eacnes 350, 000 350, 000 116, 000 33 | 234, 000 67 
TST Bers Setar en ten IS AL nF 350,000, 367, 500 67, 500 18 300, 000 82 
SFOS Ss mesieainte eee aoe) aco sae soc a: 200, 000 200, 000 146, 000 73 54, 000 2 
P8802 eo ocnz ede atiecs one Stes 62 200, 000 200, 000 40, 000 20 | 160, 000 86 
Hy tea Lie eee ap 0 1,100,000 | 1,117,500} 369, 500 33 748, 000 | 67 
19.—OH10 | 
Ey Se ae PSS eee a nae 250, 000 250, 000 25, 000 10 225, 000 
PRU Be ree sac ee oes co bdtbeeaice 50, 000 50, 000 | 2, 500 5 47, 500 | 95 
LOD eeer eo ee ee cc eich exiaceeiot 200, 000 200, 000 | 100, C00 50 100, 000 | 50 
ANT _——————— ee ee 
Total sso eee hee Sees 500, 000 500, 000 127, 500 26 372, 500 | 74 
20.—PENNSYLVANIA, | i a ai 
TRIO eee cician ins waecie ale basal ie: 170, 000 170, 000 169, 000 99 1, 000 1 
TES Se aia A) ee ae ee 450, 000 360, 0U0 55, 000 15 305, 000 85 
TSG ese tae eRe Mas 480, 000 515, 000 2, 000 1 513, 000 99 
TES aes Ae Ae ee ee eee 515, 000 | 5i5, 000 38, 000 7 477, 000 93 
1877, I 75, 000 75, 000 37, 500 50 37, 500 50 
1877, I 200, 000 200, 000 60, 000 30 140, 000 70 
1878, I 100, 000 100, 000 25, 000 25 | 75, 000 76 
USFS cen 150, 000 150, 000 14, 000 9 136, 000 91 
1879, 1 100, 000 | 100, 000 23, 000 23 77, 000 77 
Tyce 0 CS aoe 200, 000 200, 000 60, 000 30 140, 000 70 
Motal twee. sels cess. ca: 2,440,000 | 2, 385, 000 483, 500 20 | 1,901, 500 | 80 
21.—RHODE ISLAND. Pa | 
Se Aries iyers etal opsreeriad ere ahrcereiacyv rele 100, 000 100, 000 35, 000 35 65, 000 65 
1S eS e=\= 5 oF <a ee -2 aeee 240, 000 120, 600 5, 000 4 115, 000 | 96 
otal meee nee ee aes 340, 000 220, 000 40), 000 18 180, 000 82 
—SouTH CAROLINA IR ve) aban 
STO on ane sane teoe tee eiees ies 50, 000 | 33, 000 8, 000 24 25, 000 76 
TSR es = SHAE eine iy eee / 200, 000 300, 000 113, 000 37 187, (00 | 80 
| ros a ae Sas hl 
Total ere See eck | 250, 000 333, 000 121, 000 36 212, 000 | 64 
23.—TENNESSEE tis 
1 SY (eh ae OT a el 100, 000 
ise th 
MPobal ts ee Fee Sb bs, 2 ; 100, 000 | 
24.— UTAH. os eb | 
LEE ESO Ret a5ae Hanan ep 40, 000 | 40, 000 | 2, 000 5 38, 000 95 
See ayes = nic, cma aintennin: s/o ole tiacls a 200, 000 200, 000 14, 000 | wot 186, 000 |. 93 
TOM eR Hee Moka cbeds (sou chce lected 160,000 | 160, 000 | 40, 000 | 25 120, 000 75 
TET See See ea 50, 600 | 50, 000 12, 500 25] 37, 500 75 
LS feiost ste oata=iaw ein sat ticks ews 100, 000 | 100, 000 | 25, 000 25 | 75, 000 75 
TET seat eee eee eae 50, 000 | 75, 000 21, 000 28 | 54, 000 72 
Total Peete eet go al | 600,000 | 625,000 | 114, 000 18 | 510, 500 | 82 
25.—VIRGINIA. ee rz es 
US7AS Le. Sep a ee 50, 000 50, 000 | 25, 000 50 25, 000 | 50 
AST te oe ee A i cron SE cain 0 5 320, 000 320, 000 | 160, 000 50 160, 000 50 
“yi TC C3 2 UR a an 100, 000 100, 000 | 8, 000 8 92, 000 92 
BST Reed 2 to avtoto sas ce diate w's aje'e re ais 300, 000 315, 000 | 39, 000 12 276, 000 88 
BSUOs Whee cacti See eeblaen aac Ais cose 400, 000 40", 000 | 112, 000 28 288, 000 72 
1879, DY Sosa eee eee eset wis 100, 000 100, 000 | 14, 500 14 | 85, 500 86 
PE OGAL Saja c's sone elcioeacislsiow: 1 270, 000 rt 1,: 285, 000 | 358, 500 28 926, 500 72 


' Consigned to iL H. prions Randolph, N. Y. 
2 Consiened to M.S. Rodgers, Knoxvi le, Tenn. 
3 Loss in hatching estimated. 
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B.—TABLE IIl.—Table 
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showing the success in transporting and hatching 31,193,000 
eggs, #c.—Continned. 


IL—ARRANGED BY STATES—Continued. 


Years. 


26.—WeEsT VIRGINIA. 


Colorado 
Connecicutc.--.ss---.-2- : 
Tilinois 
Towa ...-.- 
Kansas..... 
Kentucky 
Maine 
Maryland 
Massachusetts 
Michigan 


beNpinnesObso on. << sss s25.-55-5- 


Missouri 
INGDIaASKA) <<s--<<cisce0-=20 
Nevada 
New Hampshire 
New Jersey 


ING SAO Ree gege Cee Eoen eee 


North Carolina 
Ohio . 
Pennsylvania 
Rhode Island 
South Carolina 
Tennessee 
Witahieccccecscces saccce bse 
Virginia 
West Virginia 
Wisconsin 


i 


| Loss in hatching and | 


Number of | | Young actually in- 


transporting to wa-| 
| eggs sent | Received | ters. : o | troduced. 
| zon 7 ati State sty | ieee 8) we 
McCloud | hatcheries. | | 
River. N maiber Per cent. Number. | Per cent. 
| | i 
| “ | = —— [= -~ 
| | 
10, 000 | 10, 000 125 1 | 9, 875 99 
500, 000 525, 000 25, 000 5 500, 000 95 
| 150,000 | 125, 000 11, 250 9 113) 750 91 
150,000) 125, 000 | 11, 250 9 113, 750 91 
| —— | | _— — ' — —_ 
| g10,000 | 785, 000 | 47, 625 6| 737,375 94 
| | pik, Seay ee 
80,000 100, 000 39, 000 39 | 61, 000 61 
| 80, 000 | 80, 000 40, 000 | 50 40, 000 50 
| 100,000 100, 000 | 22, 600 23 | 77, 400 | 17 
| 220, 000 | 320, 000 | 120, 000 | 37 | 200, 000 | 63 
220,000 | —- 230, 000 | 30, 000 | 13 | 200, 000 | 87 
| 300,000 300, 000 | 48, 800 16 251, 200 | 84 
1,100,000 | 1,130,000} 300, 400 | 73 


| 
| | 


27 | 829, 600 | 


RECAPITULATION BY STATES. 


| Loss in hatching and | 


Young actually in- 


aeane | Received | ae Spor eae a | trodu 
from atiState: |. se \noaiet Bot oe 
McCloud | hatcheries.) 4; 
 sRiver. | | Nubiver Per cent. Number. ! Per cent. 
| | | | 
a eae ae ay eee 
| | | 
565,000 | 565, 000 | 92, 100 16} 472,900 84 
1, 410, 000 1, 390, 000 | 191, 714 13 | 1, 198, 286 87 
1, 030, 000 950, 000 362, 300 39 567, 700 61 
1, 050, 000 | 1, 100, 000 86, 800 8 | 1,013, 200 92 
400,000 | 400, 000 20, 000 5 | 380, 000 | 95 
355, 000 | 390, 000 | 232, 275 66 | 117, 725 34 
215, 000 165, 000 77, 300 47 | 87, 700 53 
4, 645, 000 4,440,000 | 1,175, 601 29 3, 264, 399 71 
740, 000 | 728, 000 259, 000 36 | 469, 000 | 64 
3,908,000 | 3,868,000| 618,979 16 | 3,249, 021 84 
2,825,000 | 2, 627, 500 1, 751, 750 64 875, 750 36 
410,000 | = 400, 000 | 64, 000 16) 336, 000 84 
| 710, 009 | 600, 000 110, 000 18 490, 000 82 
| 250,000 | 250, 000 50, 000 | 20 200, 000 80 
| 555, 000 467, 500 37, 960 8 429, 540 92 
2,480,000 | 2, 430, 000 330, 371 | 14 2,099, 629 84 
| 1, 185, 000 | 980, 000 | 144, 790 15 835, 210 85 
1, 100, 000 1, 117, 500 | 369, 500 | 33 748, C00 67 
500, 000 | 500, 000 | 127, 500 | 26 372, 500 74 
2,440,000 | 2,385,000 | 483, 500 | 20 | 1,901, 500 80 
340, 000 © 220, 000 | 40, 000 | 18 | 180, 000 82 
250, 000 333, 000 | 121, 000 | 36 | 212, 000 64 
100, 000 * * * * * 
600, 000 628, 000 | 114 500 | 18 | 310, 500 | | 82 
1, 270, 000 1, 285, 000 358, 500 | 28 926, 500 72 
810,000 785,000 47, 625 | OE SBIR YEN 94 
1, 100, 000 1, 130, 000 300, 400 | 27 | 529, 600 73 
31, 193, 000 | 30, 071, 500 | 7, 567, 465 | 25 | 22, 504, 035 715 
H i { ! 
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RECAPITULATION, 1872-1880, INCLUSIVE. 


Hatchediand rewurmmed torsame waters .. .- =~ 6.5252 h22- sens l ate tence eect eesens 43, 523, 450 
Transported and planted in new waters -..-.-..---- Sct AOR CACO EO RC Bec e 53, 849, 800 
97, 373, 250 
Losuin exoris to transport in the United States. << .222. <2 << sen ece ee een tee ces cians 3, 845, 100 
MGAtETMVeHOLES 10 ULALS POLE GO! GrelMAMY sca - cea ea ei elmo ole mae mele ie le eine eo etc ta 500, 000 
Ohara very (Sey Oe NN Soe 2 Se aaa Se ee edad S25 Sones sone o 76d CSOG OnE ae eS OnE aeRO eee 670, 000 
Grand total of shad hatched artificially by United States Fish Commission. --...---- 102, 388, 350 


Norn.—The figures in this and the following five tables are made to agree with 
those in the six specitic lists of distribution which follow under D. For 1880, the re- 
turns were not complete when these tables were made up, and hence the figures are 
somewhat too small. They should be corrected by means of the various tables in the 
report for that year. 
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G.—TaB LE I1).—Summary table of the number of Schoodic salmon (Salmo salar subs. se- 
bago) introduced into the waters of the different States by the United States Fish Commis- 


sion, 1873-1880, inclusive. 


State. 


San es ian 
Tiinois 


Kansas 
Kentucky ete 
GHG) GeShenasesessonsede 2, 000 
Maryland 
Massachusetts 
Michigan 
Minnesota 
New Hampshire 
Now Jersey 
Wew Morkis.. 205.452.2525: 
North Carolina 
Ohio 
Pennsylvania 
mhodeplsland,--.2---=5-- 
South Carolina 


WATCINIA ss 252-222 ss 3--0= 
West Virginia 
Wisconsin 


| 


731, 600 | 341,950 1, 295, 925 i, 304,278 | 525, 300 


From | From From | From From | From 
eggs of | eggs of | eggs of | eggs of eggsof | eggsof| Total. 
TST4 9) PAST.) SST ES) a sii. 1878 1879. 
Sere 1) GL Seal seme 393950) scene se sleeaeeees 39, 950 
Mavcaetsl2 135,000 | 62,500} 165,000 178,715 91,000 632, 215 
fsa Vee. Seen ea ASANO N| Se ceee re ceeceeee 4, 400 
Sie aieyeise' il Stee ated tees 25°000'|25---525-<! 10,000 35, 000 
A ee Psy mee ocak Se DONOOUM eas enews eee 20, 000 
ean sie |---s---e-[----------| 20,000 | 93,000] 113, 000 
Bans ee ln cel eee BRD OOM es catesee n| eee 5, 500 
ECO EE 250,000 | 110,000 | 497,200 | 449, 500 |.......-.| 1,308, 700 
SREP ease eos SelaeouS ene 40, 081 26,500 | 16, 900 83, 481 
Same Sae 195, 000 | 151,200 | 218,000 | 221,000 | 176, 000 961, 200 
: SOAPTONS 20, 000 Sars 29, 500 Leta S eer! 208 000, 71, 500 
A750) | erent 7, 750 8,000 | 48,500 |.......-- 69, 000 
BSP and pecsesned redeads 20, 000 104,000 | 61,400 185, 400 
$e ECAP liaise ee 58,000 | 66,794 |......... 124,794 
aie Ee Os ema ES 2,000 | 39,000 |...... ..| 41, 000 
Se) eee ees ioe an 1575005 | 22 eae neeeoee | eee ID E500 
Bmewernere 34000) |-e-55-222)) 121000 GUY eR checoe 52, 000 
25% enol osacsenn ponaseod 48, 494 35, 500 18, 500 102, 494 
te 1ONG00N| Se. ence. OP 500) |o-. see se| ese 29, 100 
Ngee Eee Diss es cale cae 15,000 | 15, 000 
1°40, 000 |....- B27 Wi ee beso 64, 000 
Nee | 10,500 40,300 | 27,350 | 23,500 | 104, 150 
SE Jaze----ce| 8500 | 44,419 |..--.2--.| 52,919 
scbeneos 38; 000. |.---=----| 5,000 | . 37,000 |....---.. 80, 000 
7, 250 4, 210, 303 


C.—TaBLE IV.—Summary table of the number of Penobscot salmon (Salmo salar) intro- 
duced into the waters of the different States by the United States Fish Commission, 1872- 


1880, inclusive. 


State. 1872. 1873. | 1874. | 1875, 1876. 1877. | 1878. 1879. 1880. | Total. 
1 | i 

@aliformias-------|-<2----- PEcaisccee : AIG Rescante esacnocd [res erie |e eat enn a] ean aloe 305 
Connecticut ..-...|.....-.- | di Oo tpllcce cee ee ALS O00 es cece 1975500" | [S528 Sock beso etee 286, 437 
WIN OIstes a: cess. |ssecasse mae 25, 000 | 19,000 ;..---... Bootenos Meneses - |--+-222+[eeeeee ee 44, 000 
MLW Reece smal cose ccc lose focrlowen se cA-ciet 700009) 70000 2-22 -c.5s)aceees | jocaiomec nite deuce | 140, 000 
IMBINC WE ates ies see) \2camices = /154, 750 228, 613 209,000 '320, 000 }-......-|.-..- |sacasianssl pear ects 912, 363 
Manvlandie. 2 <c)roscs. =. [Pe eA ett eet neri to a 1a;.800) |e ness t Vooitecclesseeellonce sea 58,729 | 131, 529 
Massachusetts -..|.....--. 24, 310 ATHOOOM eee ce 50; 000) |. s<te:2=|s ssctenllosesecse| esas ai 121, 310 
Michigan: .----.|2<.----<. 14, 900 112, 000 50004 9 osaclisscoscclssomsclions.mocclecee sees 131, 900 
Minnesota .....-.. \Gaocdser\ing ssbees| noemsosnee ee OOM ce emctea c= coctest| seer lasercianiae eae Se! 24, 600 
New Hampshire -|.....-.-. 14, 500 162, 000 | 80, 000 |200, 000 |......-..|-.....|......-. ace ae > 456, 500 
New Jersey HGS HOOO sO ON Sree en atte ear rcielats | een 300, 572 
Nee NOLS. oo sisic)| hod co 024 (62;000) |.) 2 ba cares} 125, 000 |----+--- 187, 500 
Diigo. peed, a arene | 50, 000 |........ | 52, 500 
Pennsylvania ....| 10,000 | 25,000 | 137,000 |...-..--. 195, 000 
Rhode Island ....).......- “6,400 | 59,000 | 15,000 1 | 205, 400 
Vermont’... -..2.|sc.0.222 | 7,000 | 221,000 | 71,500 |........ foes 299, 500 
Wisconsin .......|....---- | 19,000 | 15, 000 | 20, 000 | a eae seaees | 54, 000 

Total. ......«..- 10, 060 (#37, 797 [ 174, 918 959, 900 '765, 000 | 97, 500 | wccice | 20, 572 | 81,729 |3, 543, 416 
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C.—TABLE V.—Summary table of the number of white-fish (Coregonus albus) introduced 
into the waters of the different States by the United States Fish Commission, 1372-1880, in- 
clusive. 


State. | 1872. | 1873. | 1874 | 1875. 1876. 1877. 1878. 1879. 1880. Total. 
California........| 25,000 | 25,000 ...... 20,000 ...:-. 200, 000° |..:_..| 565, 000) ose eee 935, 000 
Rndranace ee Sete Bal Reed Retold ee eye TOO SOND Kees ome = ob ess _ .. | 100,000 
Lithia eee Se (eetee- Honoree | Sadee ase ERIE QUI (Qo ece es eee seit at Ree 100, 00u 
Michigan ....... aces aaa 3 ed ere 1,470" C0026 tes.) |S. ek 200, 000 1, 670, 000 
New Jersey ..---- pew tee S| onan = = bot Fecwies a4 cbs oss Se eeefacae aot SO O00R een 90, 000 
athe aaa Jisesc Syst. Sat Salone 2s : 600; O00 seczeo ies =< 25 re) Se Sit ' 600, 000 
NVASCONSIIE seam es ona mme | omen nn 100, 000 100;(000)):-28= 9 ai Gok Sees eee 200, 000 

eRotal® 22 t=: - 25, 000! 25, 000}... -- - 120,000 2,370,000 300,000 ....-. 655, 000 200, 000 '3, 695, 000 


C.—TaBLE VI.—Summary table of the number of California trout (Salmo iridens) intro- 
duced into the waters of the different States by the United States Fish Commission, 1820. 


State. 1880. 

| Mllinois -..........-.. Bb 2, 500 

| MON Pose accecasessosetee oct 1, 000 

| Maryland.....:..-.-. ...- 22, 500 
JURE eee Gone eeonre 5, 102 

| Minnesota —: 2.22 -=- 1, 900 

| New Hampshire - 2, 000 

| North Carolina -. 4,300 | 
Pennsylvania. --- Ae 700 | 
South Carolina......-...--- 3,500 | 
West Virginia .......------ 500 

Gotat.>..23 Aes 44,002 | 


Recapitulation of young fish introduced into waters of the United States by the United States 
Fish Commission, 1872-1880, inclusive. 


Maple w el S Nadie toons oe ee yon cS SES eae tear 3 eee 102, 388, 350 
ue ENC aliformiasalM Ona es oes oe eae pea pes eee oo San Sep ee ep 
PU nschroodie Salmons. wi. o-4 soe nee aoe see cee Beer = 4, 210, 303 
SOV or enOuscol Salmone:ca 2: f.. 2. De WS ae Jee ey ee eee 3, 643, 416 
e VE ANAT te mits in he 2 Pay ein ee 1 cree es oo oe: ae ae 3, 695, OOD 
CMe VA. Oalntormia troute cet) 2 12 Se ee ccs. ase eee ee ee er 44, 002 

Toballeseee i 22 teeta Pee os ek ee eee eee ee 147, 804, 031 


In addition to the above there were carp distributed in 1879 and 1380 
to the number of 61,410; for the particulars of which see Report of 1880, 
pp. xli and xlii. 
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XIX.—INDEX TO THE DISTRIBUTION, MADE UNDER THE AUS- 
PICES OF THE UNITED STATES FISH COMMISSION, OF FISH 
IN PUBLIC WATERS OF THE UNITED STATES, DURING THE 
DECADE ENDING 1880. 


By Cuas. W. SMILEY. 


NoTE.—To ascertain whether fish have been deposited in any given locality, look 
either for the name of the stream or for names of places or counties at the head- 
waters of that stream. In many cases deposits were made at railroad bridges at some 
distance from villages or post-offices. In these cases the effort has been made to give 
the name of the nearest post-office. For fuller particulars of deposits, see the tables 
of distribution, pages 843 to 915, inclusive, of this volume. 


Abbeville, Miss., Yazoo River. California salmon, 1876; shad, 1876. 

Aberdeen, Md., Archer’s Run. California salmon, 1876. 

Aberdeen, Md., Green Spring Run. California salmon, 1876. 

Aberdeen, Md., Tobacco Run. California salmon, 1876. 

Aberdeen, Miss., Tombigbee River. Shad, 1878. 

Acton, Mass., Magog Lake. Schoodic salmon, 1879. 

Acworth, N. H., Cold Pond. Schoodic salmon, 1880. 

Adair County, Ky., Russell Creek. California salmon, 1876. 

Adams Pond, Sandwich, N. H. Schoodic salmon, 1880. 

Addison County, Vt. (See Ferrisburgh, Vt.; Orwell, Vt.; Salisbury, 
Vt.; Vergennes, Vt.) 

Airey’s, Md., Patuxent River. California salmon, 1879. 

Airey’s, Md., Transquaking River. California salmon, 1879; shad, 1879. 

Airy Hill, Baltimore County, Md., Gwynn’s Falls. Schoodic salmon, 
1880; California trout, 1880. 

Alabama River, Montgomery, Ala. California salmon, 1876; shad, 1876. 

Alabama River. (See tributaries: Tallapoosa River and Coosa River.) 

Alamance County, N. C., Haw River. Shad, 1877. 

Alamance County, N.C. (See Graham, N. C.) 

Alameda County, Cal., Lake Chabot. Schoodic salmon, 1878; white- 
fish, 1879. 

Alameda County, Cal., Arroyo Laguna. Schoodic salmon, 1878. 

Albany, Ga., Flint River. Shad, 1878, 1880. 

Albemarle County, Va. (See Shadwell, Va.) 

Albemarle Sound, Roanoke River Light, near Avoca, N.C. Shad, 1879. 

Albemarle Sound, Scotch Hall Fishery, Avoca, N.C. Shad, 1878, 1878, 
1879. 
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Albert Lea, Freeborn County, Minn. Penobscot salmon, 1875; Oalifor- 
nia salmon, 1875, 1876. 

Alden Lake, Freeborn County, Minn. California salmon, 1878. 

Allamakee County, Iowa. (See Waukon, Iowa.) 

Allapahaw River, Stockton, Ga. Shad, 1879. 

Allegan County, Mich., Dumont Lake. California salmon, 1878. 

Allegan County, Mich., Minckler Lake. California salmon, 1879. 

Allegan County, Mich., Minor Lake. California salmon, 1878, 1879. 

Allegan County, Mich., Sixteen Lake. California salmon, 1879. 

Allegan County, Mich., Wetmore Lake. California salmon, 1879. 

Alleghany County, Md. (See Cumberland, Md.; Tannery, Md.) 

Alleghany County, Va., Jackson River. California salmon, 1876. 

Alleghany County, Va. (See Clifton Forge, Va.) 

Alleghany Springs, Va., Roanoke River. California salmon, 1880. 

Allegheny River, Salamanca, N. Y. Shad, 1872. 

Allegheny River. (See tributary: Chautauqua Lake.) 

Allegheny River, Westmoreland County, Pa. Schoodic salmon, 1880. 

Allen Creek, Monroe County, N.Y. California salmon, 1873, 1874, 1875; 
Penobscot salmon, 1875; Schoodic salmon, 1879. 

Alley Lake, Renville County, Minn. California salmon, 1879; Schoodic 
salmon, 1879. 

Alloway’s Creek, Allowaystown, N. J. California salmon, 1876, 1877, 
1879. 

Allowaystown, N. J., Alloway’s Creek. California salmon, 1876, 1877, 
1879. 

Almena, Mich., North Branch of Paw-Paw River. California trout, 
1880. 

Alone, Va., Buffalo Creek. California salmon, 1880. 

Altamaha River. (See tributaries: Oconee River and Ocmulgee River.) 

Amherst County, Va., Pedlar River. California salmon, 1876. 

Amite City, La., Tangipahoa River. California salmon, 1876. 

Amite River, Tickfaw, La. Shad, 1878. 

Anacostia, D. C., pond. California trout, 1880. 

_ Anamosa, Iowa, Hatching Ponds. California trout, 1880; Schoodie sal- 
mon, 1878. 

Anamosa, Iowa, Wapsipinicon River. California salmon, 1874, 1875. 

Andover Branch, Millington, Md. California salmon, 1879. 

Andover, Sussex County, N. J., Strubel’s Lake. Schoodic salmon, 1878. 

Androscoggin County, Me. (See Auburn, Me.) 

Androscoggin River, Me., tributary of. Penobscot salmon, 1873. 

Anne Arundel County, Md. (See Patuxent, Md.; Sappington, Md.) 

Anoka County, Minn., Crooked Lake. California salmon, 1877. 

Anoka County, Minn., Round Lake. California salmon, 1877. 

Anthony’s Pond, Wis. California salmon, 1879. 

Antietam Creek, Chewsville, Md. California salmon, 1876. 

Antietam Creek, Hagerstown, Md. California salmon, 1874, 1876, 1879. — 
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Antrim, N. H., sundry ponds. Schoodic salmon, 1879. 

Appalachicola River. (See tributaries: Chattahoochee River, Flint River, 
and Chastatee River.) 

Appleton, Wis., Fox River. Shad, 1873, 1877. 

Appomattox River, Farmville, Va. Schoodic salmon, 1879. 

Appomattox River, Prospect, Va. California salmon, 1880. 

Appomattox River, Petersburgh, Va. Shad, 1878, 1880. 

Appoquinimink Creek, Blackbird, Del. Shad, 1879. 

Aquetong Lake, Salisbury, Bucks County, Pa. Schoodic salmon, 1878. 

Arapahoe County, Colo. (See Denver, Colo.) 

Arcadia, Mo., Saint Francis River. Shad, 1879. 

Archer’s Run, Aberdeen, Md. California salmon, 1876. 

Arkadelphia, Ark., Caddo River. Shad, 1878. 

Arkadelphia, Ark., Quactuto River. California salmon, 1878. 

Arkansas River, Little Rock, Ark. California salmon, 1878. 

Arkansas River. (See tributaries: Neosho, Little Arkansas, Cow, Wal- 
nut, Pawnee, and Spring Rivers, and Shoal Creek.) 

Arlington Heights, Ill., Small Lake. California salmon, 1877. 

Arlington, Md., stream. California trout, 1880. 

Armstrong Lake, Hennepin County, Minn. California salmon, 1877. 

Aroostook County, Me. (See Bancroft, Me.) 

Aroostook County, Me., Drew’s Lake. Schoodic salmon, 1878. 

Aroostook County, Me., Limerick Lake. Schoodic salmon, 1878, 

Arroyo Laguna, Alameda County, Cal. Schoodic salmon, 1878. 

Ashburnham, Mass., Nankeag Lake. Schoodic salmon, 1876, 1877, 1878, 
1879, 1880. 

Ash Creek, Ellsworth, Kans. Schoodic salmon, 1880. 

Asher’s Creek, Taylorsville, Ky. Schoodic salmon, 1878. 

Asheville, N. C., Pigeon River. California salmon, 1877. 

Ashley Pond, Holyoke, Mass. Schoodic salmon, 1878, 1879. 

Ashtabula County, Ohio. (See Ashtabula, Ohio.) 

Ashtabula County, Ohio. (See Eagleville, Ohio.) 

Ashtabula, Ohio, Ashtabula River. Shad, 1873. 

Ashtabula River, Ashtabula, Ohio. Shad, 1873. 

Asnaconconic Pond, Hubbardston, Mass. Schoodic salmon, 1878, 1879. 

Asnebumskitt Pond, Paxton, Mass. Schoodic salmon, 1879. 

Assawampsett Lake, Middleborough, Mass. Schoodic salmon, 1877, 
1878, 1879. 

Athens, Tenn., Eastanalbee River. California salmon, 1876; shad, 1876. 

Athol, Mass. Schoodic salmon, 1876. 

Atkin’s Tank, Va., South Fork of Holston River. California salmon, 
1880. 

Atlanta, Ga., Chattahoochee River. Shad, 1876. 

Atlantic County, N. J. (See Egg Harbor City, N. J., May’s Landing, 
N. J., Weymouth, N. J. 

Atlantic County, N. J., Great Egg Harbor River. California salmon, 
1879. 


920 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4] 


Atlantic, Iowa, Nishnabottomy River. California salmon, 1875. 

Attala County, Miss. (See Kosciusko, Miss.) 

Auburn, Me., pond. Schoodic salmon, 1879. | 

Audrain County, Mo. (See Mexico, Mo.) 

Auglaize County, Ohio. (See Wapakoneta, Ohio.) 

Auglaize River, Wapakoneta, Ohio. California salmon, 1875. 

Augusta County, Va. (See Greenville, Va., Staunton, Va., Waynes- 
borough, Va.) 

Au Sable River, Crawford County, Mich. California salmon, 1874, 1876. 

Au Sable River, Roscommon County, Mich. Penobscot salmon, 1873. 

Au Sable River. (See tributary: Otsego Lake.) 

Austin, Minn., Mill Pond. California salmon, 1877. 

Austin, Texas, Colorado River. Shad, 1874, 1875, 1879; California 
salmon, 1874, 1876. 

Avoca, N. C., Chowan River. Shad, 1878. 

Avoca, N. C., near Roanoke River Light, 1879. 

Avoca, N. C., Salmon Creek. Shad, 1878, 1879. 

Avoca, N. ©., Scotch Hall Fishery, Albemarle Sound. Shad, 1878, 1879. 

Avon, Minn., Spunk Creek. California salmon, 1877. 

Back River, Herring Run, Md. California salmon, 1878. 

Badger River, Iowa. California salmon, 1878. 

Baird, Cal., McCloud River. California salmon, 1873, 1874, 1875, 1876, 
1877, 1878, 1879, 1880. 

Baker’s River, N. H. California salmon, 1875. 

Baker’s River, Plymouth, N. H. California salmon, 1878; California 
trout, 1880. 

Baker’s River, Warren, N. H. California salmon, 1876; Penobscot 
salmon, 1876. 

Balahack Brook, South Windham, Conn. Schoodic salmon, 1877. 

Bald Eagle Creek. (See tributary: Spring Creek.) 

Bald Eagle Lake, Ramsey County, Minn. California salmon, 1876. 

Bald Eagle River, Bellefonte, Pa. California salmon, 1874. 

Balding’s Mill, Ga., Chastatee River. California salmon, 1878. 

Baldwin County, Ga. (See Milledgeville, Ga.) 

Baltimore County, Md., Railroad Crossing of Gunpowder River. Shad, 
1879. 

Baltimore County, Md. (See Airy Hill, Md.; Arlington, Md.; Balti- 
more, Md.; Catonsville, Md.; Cockeysville, Md.; Dripping Spring, Md.; 
Freeland, Md.; Glencoe, Md.; Green Spring, Md.; Greenwood, Md.; 
Govanstown, Md.; Hampton, Md.; Hereford, Md.; Herring Run, Md.; 
Long Green, Md.; Monkton, Md.; Parkton, Md.; Phoenix, Md.; Pikes- 
ville, Md.; Reisterstown, Md.; Relay Station, Md.; Saint James, Md.; 
Towsontown, Md.; Warren, Md.; Waverly, Md.; White Hall, Md.) 

Baltimore, Md., Baltimore Water Works. California salmon, 1876, 1876. 

Baltimore, Md., Beaver Dam Creek. Schoodic salmon, 1879. 

Baltimore, Md., Charles River. Schoodic salmon, 1879. 
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Baltimore, Md., Charles Street Avenue Lake. Schoodic salmon, 1879. 

Baltimore, Md., Druid Hill Lake. Schoodic salmon, 1879. 

Baltimore, Md., Patuxent River. Schoodic salmon, 1880. 

Baltimore, Md., pond. California trout, 1880; Schoodic salmon, 1880. 

Baltimore, Md., Stony Run. California trout, 1880. 

Baltimore, Md., stream. California trout, 1880. 

Baltimore, Md., Trout Branch. Schoodic salmon, 1880. 

Baltimore Water-Works, Baltimore, Md. California salmon, 1876, 1876. 

Bancroft, Me., Mattawamkeag River. Penobscot salmon, 1875, 1876. 

Bantam Lake, Litchfield, Conn. Schoodie salmon, 1876, 1877, 1878, 
1879. 

- Baptist Seminary Pond, Kalamazoo, Mich. California salmon, 1875. 

Barbour County, W. Va., Tygert’s Valley River. California salmon, 
1879, 1880. 

Barnesville, Md., pond. California trout, 1880. 

Barnet, Vt., Harvey’s Pond. Schoodic salmon, 1876, 1878. 

Barnet, Vt., Connecticut River. Penobscot salmon, 1874. 

Barn’s Farm, Md., Blackwater River. California salmon, 1879. 

Barnstable County, Mass. (See Brewster, Mass.; Cotuit, Mass.; Fal- 
mouth, Mass.; Mashpee, Mass.; North Sandwich, Mass.; Sandwich, 
Mass.; Wellfleet, Mass.; Yarmouth, Mass.) 

Barnum pond, Houston County, Minn. Schoodic salmon, 1879. 

Baro Beeso Lake, Hillsdale, Mich. California salmon, 1878. 

Barren Lake, Mich. Penobscot salmon, 1873. 


Barren River, Warren County, Ky. California salmon, 1877, 1878; 
shad, 1878. : 


Barret’s Pond, Wythe County, Va. Schoodic salmon, 1880. 
Barrett, Kans., Clear Creek. California salmon, 1878, 1879. 
Barrier Lake, Hillsdale County, Mich. Penobscot salmon, 1873. 
Barrington River, Bristol County, R. 1. Shad, 1875, 1877. 

Barron Lake, Cass County, Mich. California salmon, 1875, 1879. 
Barron Lake, Howard, Mich. California salmon, 1878. 

Barry County, Mich., Carter Lake. California salmon, 1875. 
Barry County, Mich., Long Lake. California salmon, 1875. 

Barry County, Mich., Thorn Apple Lake. California salmon, 1875. 
Barry Hunt’s Lake, Rice County, Minn. Penobscot salmon, 1875. 
Bartholomew County, Ind. (See Columbus, Ind.) 

Bartlett’s Pond, Parkersburg, W. Va. Schoodic salmon, 1878. 
Barton County, Kans. (See Great Bend, Kans.) 

Barton Pond, Barton, Vt. Schoodic salmon, 1876. 

Barton, Vt., Bellwater Pond. Schoodic salmon, 1878. 

Bartow County, Ga. (See Cartersville, Ga.) 

Base Lake, Dexter, Mich. Whitefish, 1876. 

Baskahegan, tributary of, Maine. Penobscot salmon, 1874. 

Bass Lake, Crofton, Mich. Whitefish, 1876. 

Bass Lake, Faribault County, Minn. California salmon, 1876, 1877. 


922 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [6] 


Bass Lake, Ramsey County, Minn. Schoodic salmon, 1875; California 
salmon, 1875; Penobscot salmon, 1875. 

Bass Lake, Washington County, Minn. California salmon, 1877. 

Battenkill Creek, Manchester, Vt. Penobscot salmon. 

Battery Light, Md., Susquehanna River. Shad, 1879. 

Battle Creek, Calhoun County, Mich., Goquack Lake. California 
salmon, 1875; Schoodic salmon, 1878. 

Battle Creek, Mich., Hamblin Lake. California salmon, 1876. 

Battle Creek, Mich., lakes. Whitefish, 1876; California trout, 1830. 

Battle Creek, Mich., Sheppard’s Brook. California trout, 1880. 

Bayard, Ohio, Muskingum River. Shad, 1875. 

Bay County, Mich., Rifle River. California salmon, 1875. 

Bay, Erie, Pa. Schoodic salmon, 1879. 

Bayou Macon, Railroad Crossing, Richland Parish, La. Shad, 1879. 

Baytown Lake, Wright County, Minn. California salmon, 1876. 

Beach Pond, Richmond, R. I. Schoodic salmon, 1876. 

Beach Pond, Volumtown, Conn. Schoodic salmon, 1876. 

Bean Pond, Warner, N. H. Schoodic salmon, 1880. 

Bean’s Lake, Platte County, Mo. California salmon, 1880. 

Bear Creek, Charlevoix County, Mich. California salmon, 1876, 1876. 

Bear Creek, lowa, Bear Creek. Penobscot salmon, 1875. 

Bear Creek, tributary of, Md. California salmon, 1878. 

Bear Hill Balt peaacd Mass. Schoodic salmon, 1878, 1879. 

Bear Lake, Carleton County, Minn. California salmon, 1878. 

Bear Lake, Wilkes Barre, Pa. California salmon, 1880; Schoodic 
salmon, 1878, 1880. 

Bear River. (See tributary: Truckee River.) 

Beaver Creek, N. Y. California salmon, 1873. 

Beaver Creek, Sand Bank, N. Y. California salmon, 1874. 

Beaver County, Pa. (See Georgetown, Pa.) 

Beaver Dam Creek, Baltimore, Md. Schoodic salmon, 1879. 

Becker County, Minn., Detroit Lake. California salmon, 1877; Schoodic 
salmon, 1875; Penobscot salmon, 1875. 

Becker County, Minn. (See Frazee City, Minn.; Lake Park, Minn.) 

Bel Air, Md., pond. Schoodic salmon, 1880. 

Bel Air, Md., Stony Branch. California trout, 1880. 

Belknap County, N. H. (See Centre Harbor, N. H.; Tilton, N. H.) 

Bella Vista, Md., pond tributary to Gunpowder River. California 
trout, 1880. 

Bell Creek, Goodhue County, Minn. California salmon, 1878. 

Bellefontaine, Ohio, Buckingahela River. Shad, 1874. 

Bellefonte, Pa., Bald Eagle River. California salmon, 1874. 

Bellefonte, Pa., Spring Creek. California salmon, 1874. 

Belleville, Ill., Kaskaskia River. California salmon, 1877. 

Belleville, Il., Mississippi River. California salmon, 1877. 

Belleville, Ill., Prairie du Pont River. California salmon, 1876, 1877. 


[7] INDEX TO DISTRIBUTION OF YOUNG FISH. 923 


Bellows Falls, Vt., Connecticut River. Shad, 1874, 1874, 1874, 1876. 

Bellton, W. Va., Fish Creek. California salmon, 1879, 1880. 

Bellwater Pond, Barton, Vt. Schoodic salmon, 1878. 

Beloit, Kans., Solomon River. California salmon, 1878, 1879. 

Bennington County, Vt., ponds. Schoodie salmon, 1876. 

Bennington County, Vt. (See Manchester, Vt.) 

Benson, Minn., Chippewa River. California salmon, 1877. 

Benton, Ark., Saline River. Shad, 1878; California salmon, 1878. 

Benton Creek, Fillmore County, Minn. California salmon, 1878. 

Benton Harbor, Mich., private ponds. California salmon, 1878. 

Benton, N. H., Long Pond. Schoodie salmon, 1880. 

Bergen County, N. J., Hackensack River. California salmon, 1879. 

Bergen County, N. J., lakes. Schoodic salmon, 1879. 

Berks County, Pa. (See Reading, Pa.) 

Berkshire County, Mass. (See Great Barrington, Mass.; Otis, Mass. ; 
Pittsfield, Mass.; Stockbridge, Mass.) 

Berlin, Md., Herring Creek. California salmon, 1879. 

Berlin, Md., Saint Michael’s River. Shad, 1879. 

Berlin, Md., Trappe River. California salmon, 1879, 1880. 

Berlin, Mass., Gates Pond. Schoodic salmon, 1876, 1877. 

Berrien County, Mich., Saint Joseph River. California salmon, 1879. 

Berrien County, Mich. (See Benton Harbor, Mich.; New Buffalo, Mich.; 
Niles, Mich.; Saint Joseph, Mich.; Watervliet, Mich.) 

Berry Pond, Pittsfield, N. H. Schoodic salmon, 1880. 

Bertie County, N.C. (See Avoca, N.C.; Colerain, N.C.; The Mill, N.C.) 

Bethany, W. Va., Buffalo Creek. California salmon, 1878, 1879, 1880. 

Bexar County, Tex. (See San Antonio, Tex.) 

Bibb County; Ga. (See Macon, Ga.) 

Big Black River, Canton, Miss. Shad, 1877. 

Big Black River, Vaughan, Miss. Shad, 1878. 

Big Black River, Piedmont, Mo. Shad, 1879. 

Big Black River, Poplar Bluff, Mo. Shad, 1879. 

Big Blue River, Blue Rapids, Kans. California salmon, 1878, 1879. 

Big Blue River, Manhattan, Kans. California salmon, 1878, 1879, 1880. 

Big Blue River, Topeka, Kans. Shad, 1877. 

Big Blue River. (See tributaries: Little Blue River and Black Vermil- 
lion River.) 

Big Butts Lake, Ramsey County, Minn. California salmon, 1876. 

Big Creek, Ellis, Kans. California salmon, 1878, 1879. 

Big Creek, Hayes City, Kans. California salmon, 1878, 1879. 

Big Elk River, Saint Mark’s, Md. California salmon, 1879. 

Big Elk River, Saintman’s Mill, Md. California salmon, 1878, 1880. 

Big Gunpowder River, Parkton, Md. California salmon, 1879. 

Big Hatchie River, Brownsville, Tenn. Shad, 1876. 

Big Lake, Pine County, Minn. California salmon, 1875. 

Big Lake, Sherburne County, Minn. California salmon, 1876. 
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Bigler Lake. (See tributary: Tahoe Lake.) 

Big Paw-Paw River, Watervliet, Mich. California salmon, 1878. 

Big Pipe Creek, tributary to, Union Bridge, Md., pond. Schoodic sal- 
mon, 1879. 

Big Pipe Creek, Middleburg, Md. California salmon, 1879. 

Big Pond, White Haven, Pa. Schoodic salmon, 1879. 

Big Portage Lake, Dexter, Mich. Whitefish, 1876. 

Big Rock Creek, Big Rock, Iowa. California salmon, 1874. 

Big Rock Creek, Walker, Iowa. California salmon, 1875. 

Big Rock, Iowa, Big Rock Creek. California salmon, 1874. 

Big Rock River, Iowa. California salmon, 1879. 

Big Sandy River. (See tributary: Tygert River.) 

Big Slate Creek, Montgomery County, Ky. California salmon, 1877. 

Big Spring Branch, Scott County, Ky. California salmon, 1876. 

Big Spring Depot, Va., Roanoke River. California salmon, 1876, 1880. 

Big Star Lake, Lake County, Mich. California salmon, 1876. 

Big Stone County, Minn. (See Ortonville, Minn.) 

Big Stone Lake, Ortonville, Minn. California salmon, 1880. 

Big Wills Creek, Lebanon, Ala. Shad, 1879. 

Billerica, Mass., Shawshine River. Schoodic salmon, 1877. 

Bingham Lake, Cottonwood County, Minn. California salmon, 1876. 

Blackbird, Del., Appoquinimink River. Shad, 1879. 

Black Hawk County, lowa. (See Waterloo, Iowa.) 

Black River, Elyria, Ohio. Shad, 1874. 

Black River, Poplar Bluff, Mo. Shad, 1876. 

Black River, Port Huron, Mich. California salmon, 1875. 

Black River, Wayne County, Mo. California salmon, 1879. 

Black River, 8. C. California salmon, 1880. 

Black River. (See tributary: Ouachita, or Washita, River.) 

Black River. (See tributary: San Francois River.) 

Black River. (See tributary: Bowell Creek.) 

Blacksburgh, Va., New River. Schoodic salmon, 1878. 

Blacksmith’s Fork, Cache County, Utah. California salmon, 1876. 

Blackstone River, R. I. Penobscot salmon, 1873. 

Blackstone River, Providence County, R. I. Shad, 1874, 1877. 

Blackstone River. (See tributary: Slatersville Branch.) 

Blackstone River, tributary of, R. I. California salmon, 1874, 1875. 

Black Vermillion River, Frankford, Kans. California salmon, 1878, 
1879. 

Black Warrior River, Tuscaloosa, Ala. Shad, 1879. 

Blackwater River, Barn’s Farm, Md. California salmon, 1879. 

Blackwater River, Cambridge, Md. California salmon, 1879; shad, 
1879. 

Blackwater River, Franklin, Va. Shad, 1878, 1879. 

Blair County, Pa., Juniata River. California salmon, 1880. 

Blair County, Pa. (See Tyrone, Pa.) 


[9] INDEX TO DISTRIBUTION OF YOUNG FISH. 925 


Bland County, Va. (See Sharon Springs, Va.) 

Blind Lake, Dexter, Mich. Whitefish, 1876. 

Bloody Run, McGregor, Iowa. California salmon, 1874. 

Bloomfield, N. J., Greenwood Lake. California salmon, 1876, 1877. 

Bloomsbury, N. J., Musconetcong River. California salmon, 1874. 

Bloomsbury, N. J., Pohatcong River. California salmon, 1874. 

Blue Earth County, Minn., Clear Lake. California salmon, 1877. 

Blue Earth County, Minn., Crystal Lake. California salmon, 1877, 1880. 

Blue Earth County, Minn., Eagle Lake. California salmon, 1876. 

Blue Earth County, Minn., Lake Laura. California salmon, 1876. 

Blue Earth County, Minn., Loon Lake. California salmon, 1876, 1877. 

Blue Earth County, Minn., Madison Lake. California salmon, 1876, 
1877. 

Blue Earth County, Minn., Minnesota River. California salmon, 1878. 

Blue Earth County, Minn. (See Mankato, Minn.) 

Blue Earth River. (See tributary: Chain Lake.) 

Blue Lake, Kalkaska County, Mich. California salmon, 1879. 

Blue Ponds. (See tributary: Spring Creek.) 

Blue Rapids, Kans., Big Blue River. California salmon, 1878, 1879. 

Blue River, Manhattan, Kans. Shad, 1879. 

Blue River, Independence, Mo. California salmon, 1880. 

Bluff Creek, Bluffville, Kans. Schoodic salmon, 1880. 

Boardman River. (See tributary: Salmon Creek.) 

Boeuf River BR. R. Crossing, Richland County, La. Shad, 1879. 

Bohemia Bridge, Md., Bohemia Creek. California salmon, 1876. 

Bohemia Creek, Bohemia Bridge, Md. California salmon, 1876. 

Bohemia River, Cecil County, Md. California salmon, 1879, 1880. 

Bohemia River, Middletown, Md. Shad, 1879. 

Bohemia River, Md. Shad, 1877. 

Bois des Sioux River, Forks of Otter Tail, Stevens County, Minn. 
California salmon, 1877. 

Bolton, Conn., Bolton Reservoir. Schoodic salmon, 1880. 

Bolton Reservoir, Bolton, Conn. Schoodic salmon, 1880. 

Boltonville, Ga., Chattahoochee River. Shad, 1880. 

Booker’s Branch, Green County, Ky. California salmon, 1877. 

Boone, Boone County, lowa, Des Moines River. Schoodic salmon, 1878. 

Boone County, Iowa. (See Boone, Iowa; Moingona, Iowa.) 

Boone River, Iowa. California salmon, 1879. 

Boone River, Webster City, Iowa. California salmon, 1875. 

Boothe’s Creek, Walworth County, Wis. California salmon, 1878. 

Borden Pond, Fall River, Mass. Schoodic salmon, 1878. 

Borgne Lake. (See tributary: Pearl River.) 

Boscawen, N. H., Walker’s Pond. Schoodic salmon, 1880. 

Boscobel, Wis., streams. California salmon, 1877, 1878. 

Botetourt County, Va., streams. California salmon, 1879. 
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Botetourt County, Va., tributary of James River. California salmon, 
1876. 

Botetourt County, Va. (See Fincastle, Va.) 

Bourbon County, Ky., Elmwood Creek. California salmon, 1878. 

Bowell Creek, Jefferson County, N. Y. California salmon, 1878. 

Bowling Green, Ky., Green River. Shad, 1878. 

Bowman’s Run, Wilkes Barre, Pa. California salmon, 1876, 1878, 1879. 

Box Elder County, Utah, Box Elder Creek. California salmon, 1876. 

Box Elder Creek, Box Elder County, Utah. California salmon, 1876. 

Boxford, Mass., Mitchell’s Pond. Schooc:e salmon, 1876, 1877. 

Boyds, Md., Brick Lodge. California salmon, 1878. 

Boyd’s, Md., Little Lorrem. California salmon, 1878. 

Boyd’s, Md., Ten-Mile Creek. California salmon, 1878. 

Boyer River, Iowa. Penobscot salmon, 1876. 

Boyer River, Logan, Iowa. Shad, 1878. 

Boyle County, Ky., Dick’s River. California salmon, 1876. 

Boyne Falls, Mich., Boyne River. California salmon, 1876. 

Boyne River, Boyne Falls, Mich. California salmon, 1876. 

Boyne River, Charlevoix County, Mich. California trout, 1880. 

Bradford, N. H., Bradford’s Pond. Schoodic salmon, 1879. 

Bradford’s Pond, Bradford, N. H. Schoodic salmon, 1879. 

Bradley Springs, Trivoli, Kans. Schoodic salmon, 1880. 

Brainerd, Crow Wing County, Minn. Penobscot salmon, 1875. 

Braintree, Mass., Great Pond. Schoodic salmon, 1877, 1878, 1880. 

Branch County, Mich., Coldwater Lake. California salmon, 1875. 

Branch County, Mich., Lake of the Woods. California salmon, 1875. 

Branch County, Mich., Morrison Lake. California salmon, 1875. 

Branchville, N. C., Meherrin River. Shad, 1878, 1879. 

Branchville, 8. C., Edisto River. California salmon, 1877. 

Brandywine, Pa., Brandywine Creek. California salmon, 1876. 

Branford, Conn., Roger’s Pond. Schoodic salmon, 1877. 

Brazos River, Hearne, Tex. Shad, 1879. 

Brazos River, Hempstead, Tex. Shad, 1874. 

Brazos River. (See tributary: Clear Creek.) 

Breckenridge, Minn., Red River of the North. California salmon, 1875; 
Penobscot salmon, 1875; Schoodic salmon, 1875. 

Breckenridge, Minn., branch of Red River. California salmon, 1876. 

Bremen County, lowa. (See Waverly, Iowa.) 

Brewster, Mass., ponds. Schoodic salmon, 1880. 

Brick Lodge, Boyd’s, Md. California salmon, 1878. 

Bridgeton, N. J. Cohansey Creek. California salmon, 1877. 

Bridgewater, Mass., Fall River. California salmon, 1877, 

Bridgewater, Mass., Taunton River. Shad, 1876, 1877, 

Bridgewater, N. H., Newfound Lake. Schoodic salmon, 1879. 

Bridgewater, N. C., Linville River. California salmon, 1878, 1879. 

Briggs Lake, Sherburne County, Minn. California salmon, 1877, 1878. 
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Bristol County, Mass. (See Fall River, Mass.) 

Bristol County, R. I., Barrington River. Shad, 1875, 1877. 

Bristol County, R. I., Warren River. Shad, 1874, 1875, 1877. 

Bristol County, R. I. (See Warren, R. L.) 

Broad Brook, Broad Brook, Conn. Schoodice salmon, 1880. 

Broad Brook, Conn., Broad Brook. Schoodic salmon, 1880. 

Broad River, Columbia, S. C. California salmon, 1879; shad, 1878, 
1880, 1880. 

Broad River, Gaffney City, S. O. Shad, 1875, 1880; California salmon, 
1877. 

Broad River, Hickory-nut Gap, N.C. California salmon, 1879. 

Broad River, Marion, N.C. California salmon, 1877. 

Broad River, Spartanburgh ©. H., 8. C. Shad, 1876. 

Broad River, 8. C. California salmon, 1880. 

Broad River. (See tributary: Green River.) 

Broad River. (See tributaries: Packlittle River, Enoree River, Little 
River.) 

Broad Run, Broad Run Station, Va. California salmon, 1876. 

Broad Run Station, Va., Broad Run. California salmon, 1876. 

Brodhead, Wis., Sugar River. California salmon, 1879. 

Brooke County, W. Va. (See Bethany, W. Va.) 

Brookfield, Conn., Still River. Schoodic salmon, 1880. 

Brookfield, N. H., Cook’s Pond. California salmon, 1879. 

Brooklyn, Mich., Raisin River. California salmon, 1875. 

Brooklyn, N. Y., Brooklyn Water-works. Outiforni salmon, 1874. 

Brooklyn Water- works, Brooklyn, N. Y. California salmon, 1874. 

Brookville, Kans., Spring Creek. California salmon, 1878, 1879. 

Brown County, Minn, Clear Lake. California salmon, 1878. 

Brown County, Minn., Hansca Lake. California salmon, 1878. 

Brown County, Minn., Sleepy Eye Lake. California salmon, 1878. 

Brown’s Creek, Owen, Il. California salmon, 1877. 

Brown’s Creek, Iowa. California salmon, 1875. 

Brown’s Creek, Washington County, Minn. California salmon, 1876. 

Brownville, Tenn., Big Hatchee River. Shad, 1876. 

Brown’s Lake, Racine County, Wis. California salmon, 1877, 1879. 

Brown’s Mill Pond, Winona County, Minn. California salmon, 1878. 

Brownville, Me., Pleasant River. Penobscot salmon, 1874. 

Bruce Lake, Calhoun County, Mich. California salmon, 1875. 

Bruin Lake, Dexter, Mich. Whitefish, 1876. 

Buchanan County, Iowa. (See Independence, Iowa. ) 

Buchanan County, Mo., Contrary Lake. California salmon, 1880. 

Buchanan County, Mo., Platte River. California salmon, 1880. 

Buchanan County, Mo., One Hundred and Two River. California sal- 
mon, 1880. 

Buchanan County, Mo., Missouri River. California salmon, 1880. 

Buchanan County, Mo. (See Saint Joseph, Mo.) 
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Buckeystown, Md., pond. California salmon, 1880; California trout, 
1880; Schoodic salmon, 1880. 

Buckingahela River, Bellefontaine, Ohio. Shad, 1874. 

Bucks County, Pa. (See Point Pleasant, Pa.) 

Buck’s Creek, Van Buren County, Mich. California salmon, 1879. 

Bucksport, Me., Craig’s Pond. California salmon, 1874, 1875. 

Bucksport, Me., Hatching-house Pond. California salmon, 1874. 

Bucyrus, Ohio, Sandusky River. California salmon, 1874. 

Buel Lake, Great Barrington, Mass. Schoodic salmon, 1879, 1880. 

Buffalo Creek, Bethany, W. Va. California salmon, 1878, 1879, 1880. 

Buffalo Creek, branch of, Marion County, W. Va. Schoodic salmon, 
1878. 

Buffalo Creek, Lewisburgh, Pa. California salmon, 1879. 

Buffalo Creek, Lexington, Va. Schoodic salmon, 1879. 

Buffalo Creek, Marion County, W. Va. Schoodic salmon, 1878, 

Buffalo Creek, Pa. California salmon, 1875, 

Buffalo Creek, Alone, Va. California salmon, 1880. 

Buffalo Creek, Rockbridge County, Va. Schoodic salmon, 1877. 

Buffalo Creek, Buffalo Mills, Va. California salmon, 1878. 

Buffalo Mills, Va., Buffalo Creek. California salmon, 1878, 

Buffalo River, Hawley, Minn. California salmon, 1877. 

Buffalo River. (See tributary: Lake.) 

Bullitt County, Ky. (See Shepherdsville, Ky.) 

Bullitt County, Ky., Knob Creek. California salmon, 1877. 

Bullock County, Ala. (See Union Springs, Ala.) 

Bull Run Creek, Jamestown, N.C. California salmon, 1878. 

Bumgartner’s Creek, Hart County, Ky. California salmon, 1876. 

Buncombe County, N. C.,, ponds. California trout, 1880. 

Buncombe County, N. C., Swannanoa River. California salmon, 1877; 
California trout, 1880. 

Buncombe County, N. C. (See Asheville, N. C.) 

Burke County, N.C., John’s River. California trout, 1880. 

Burke County, N. C., Upper Creek, California trout, 1880. 

Burke County, N.C. (See Bridgewater, N. C.; Morganton, N. C.) 

Burke’s Creek, Cass County, Mich. California salmon, 1875. 

Burlingame, Kans., Dragoon. California salmon, 1870. 

Burlingame, Kans., Lyndon Lake. California salmon, 1880. 

Burlington County, N. J., Mullica River. California salmon, 1879. 

Burlington, Vt., Winooski River. Shad, 1874. 

Burnsides, Harford County, Md., Green Spring Run. Schoodic salmon, 
1879. 

Burnt Bridge, Va., North River. California salmon, 1880. 

Burrellville, R. 1., Wallum Pond. Schoodic salmon, 1876, 1878. 

Burritt, Dl., Knapp’s Creek. California salmon, 1877. 

Burton, W. Va.. Fish Creek. California salmon, 1879, 1880. 

Burt’s Lake, Cheboygan, Mich. Whitefish, 1876. 
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Bush Creek, Monrovia, Md. California salmon, 1874. 

Bush Creek, New Market, Md. California trout, 1880. 

Bushkill Creek, Busbkill, Pa. California salmon, 1876. 

Bushkill Creek, Easton, Pa. California salmon, 1874, 1878. 

Bushkill Creek, Northampton County, Pa. Penobscot salmon, 1874. 

Bushkill, Pa., Bushkill Creek. California salmon, 1876; Penobscot sal- 
mon, 1872. 

Bushkill, Pa., Delaware River. California salmon, 1875, 1877. 

Bushkill River, Easton, Pa. California salmon, 1879. 

Bush River, Perryman, Md. Shad, 1878, 1880. 

Bush River. (See tributaries: Plum Tree Run and Stony Branch.) 

Bush River: (See tributary: Winters Run.) 

Bush Run, Fairview, Md. Schoodic salmon, 1880; California trout, 1880. 

Butler County, Kans. (See El Dorado, Kans.) 

Butler County, Mo. (See Poplar Bluff, Mo.) 

Butter Creek, New Milford, Conn. California salmon, 1874; Penobscot 
salmon, 1875. 

Butternut Creek, Hillsdale County, Mich. California salmon, 1873. 

Butt’s Lake, Washington County, Minn. California salmon, 1876. 

Cache County, Utah, Blacksmith’s Fork. California salmon, 1876. 

Caddo River, Arkadelphia, Ark. Shad, 1878. 

Calais, Me., Keene’s Lake. Schoodic salmon, 1878, 1879. 

Calais, Me., Nash’s Lake. Schoodic salmon, 1879. 

Caldwell County, Ky., Eddy Creek. California salmon, 1877, 1878. 

Caldwell County, N.C. (See Patterson’s, N. C.) 

Caldwell County, Tex. (See Luling, Tex.) 

Caldwell, Greenbrier County, W. V., Greenbrier River. California sal- 
mon, 1878. 

Caledonia County, Vt. (See Barnet, Vt.; Danville, Vt.; McIndoe’s 
Falls, Vt.; Saint Johnsbury, Vt.; Waterford, Vt.; Wheelock, Vt.) 

Caledonia, N. Y.,Caledonia Spring Creek. California salmon, 1874, 1875, 
1878; Schoodie salmon, 1878. 

Caledonia, N. Y., Genesee River. California salmon, 1874, 1875. 

Caledonia Spring Creek, Caledonia, N. Y. Oalifornia salmon, 1874, 1875, 
1878. 

Caledonia Springs, N. Y. California salmon, 1873. 

Calhoun County, Ala. (See Oxford, Ala.) 

Calhoun County, lowa, (See Pomeroy, Lowa.) 

Calhoun County, Mich., Bruce Lake. California salmon, 1875. 

Calhoun County, Mich., Goguac Lake. California salmon, 1875, 1876, 
1878, 1879; Schoodic salmon, 1876. 

Calhoun County, Mich., Hamblin Lake. Schoodic salmon, 1876. 

Calhoun County, Mich., lake near Marshall. Penobscot salmon, 1873. 

Calhoun County, Mich., Lyon and Goguae Lakes. California salinon, 
1879. 

8. Mis. 110-59 


930 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [14] 


Calhoun County, Mich., Metcalf Lake. California salmon, 1874, 1875; 
Schoodie salmon, 1878. 

Calhoun County, Mich., Reese Pond. Schoodic salmon, 1876. 

Calhoun County, Mich., Town Line. California salmon, 1878. 

Calhoun County, Mich. (See Marshall, Mich.) 

Calhoun Lake, Hennepin County, Minn. California salmon, 1876. 

Callao, Mo., Chariton River. Shad, 1876. 

Calumet County, Wis. (See New Holstein, Wis.) 

Calumet River, Kensington, Ill. California salmon, 1874; Penobscot 
salmon, 1874. 

Calumet River, Wildwood, Ill. Penobscot salmon, 1874. 

Oalumet River, South Lawn, Ill. Penobscot salmon, 1874: 

Calumet River, South Chicago, Hl. Shad, 1873. 

Cambridge, Md., Black Water, River. California salmon, 1879; shad, 
1879. 

Oamden County, N. J. (See Camden, N. J.; Winslow, N. J.) 

Camden, N. J., Mullica River. California salmon, 1877. 

Camden County, N. C., North River. Shad, 1879. 

Cameron County, Pa., Driftwood Branch. California salmon, 1879, 1880. 

Cameron County, Minn., Rice County, Minn. California salmon, 1878. 

Campbell County, Va. (See Lynchburgh, Va.) 

Camp Creek, Fillmore County, Minn. California salmon, 1878. 

Oampton, N. H., tributary of Merrimac River. Penobscot salmon. 

Campton and Plymouth, N. H., Pemigewasset River. California sal- 
mon, 1876, 1878, 1879. 

Canaan Mountain Pond, Falls Village, Conn. Schoodic salmon, 1880. 

Canaan, N. H., Hart’s Pond. Schoodic salmon, 1880. 

Canes Run, Scott County, Ky. California salmon, 1876. 

Canosia Lake, Duluth, Minn. Schoodie salmon, 1879. 

Cannon River, Faribault, Minn. California salmon, 1877. 

Oannon River, Owatonna, Minn. California salmon, 1877. | 

Cannon River, Rice County, Minn. California salmon, 1875; Schoodic — 
salmon, 1879. 

Oannon River. | (See tributaries: Shields, Cedar Lake, Roberd’s Lake, 
Beli Creek, Washington Lake, Jefferson Lake.) 

Oanterbury, Conn., Quinnebaug River. Shad, 1875. 

Canton, Miss., Big Black River. Shad, 1877. 

Cape Fear River, Lockville, N.C. Shad, 1878. 

- Cape Fear River, Greenesborough, Guilford County, N. C., ponds. 
Schoodic salmon, 1878. 

‘ape Fear River. (See tributaries: Deep River, Bull Run Creek, N. 
Fork Deep River, Haw River, Goshen Creek, Six Runs.) 

Cape May County, N. J. (See Dennisville, N. J.; Tuckahoe, N. J.) 

Capo Creek, Pierce City, Mo. California salmon, 1878. 

Carleton County, Minn., Bear Lake. California salmon, 1878. 

Carleton County, Minn., Chubb Lake. California salmon, 1878. 


[15] INDEX TO DISTRIBUTION OF YOUNG FISH. 931 


Carleton County, Minn., Cub Lake. California salmon, 1878. 

Carleton County, Minn., Hanging Horn Lake. California salmon, 1878. 

Carleton County, Minn., Moose Horn Lake. California salmon, 1878. 

Carleton County, Minn., Moose Lake. California salmon, 1877, 1878: 

Carnelian Lake, Stearns County, Minn. California salmon, 1878. 

Caroline County, Md. (See Carter’s Bridge, Md.; Denton, Md.; Feder- 
alsburgh, Md.; Greensborough, Md.; Henderson, Md.; Hillsborough, 
Md.) 

Caroline County, Va. (See Milford, Va.) 

Carpenter’s Point, Md., North East River. Shad, 1876. 

Carp River, Negaunee, Mich. California salmon, 1874. 

Carroll County, Md. (See Carrollton, Md.; Double Pipe Creek, Md.; 
Hood’s Mills, Md.; Middleburgh, Md.; Mount Airy, Md.; New Wind- 
sor, Md.; Sykesville, Md.; Tank Station, Md.; Titusburg, Md.; Union 
Bridge, Md.; Wakefield, Md.; Westminster, Md.; York Road, Md.) 

Carroll County, N.“H. (See Brookfield, N. H.; Conway, N. H.; Madi- 
son, N. H.; Ossipee, N. H.; Sandwich, N. H.; Wakefield, N. H.; 
Wolfborough, N. H.) 

Carroll County, Tenn. (See Huntingdon, Tenn.) 

Carroll Creek, Mount Carroll, Il. California salmon, 1878, 1879. 

Carrollton, Md., pond. California trout, 1880; Schoodie salmon, 1880. 

Carson City, Nev., Mexican Dam. California salmon, 1879. 

Carson River. (See tributary: Mexican Dam.) 

Carier’s Bridge, Caroline County, Md., Great Choptank River. Cali- 
fornia salmon, 1579. 

Carter County, Ky., Little Sandy River. @alifornia salmon, 1878. 

Carter County, Ky., Tygert River. California salmon, 1878. 

Carter Lake, Barry County, Mich. California salmon, 1875. 

Cartersville, Ga., Coosa River. California salmon, 1876. 

Cartersville, Ga., Etowah River. Shad, 1878; California salmon, 1878. 

Carthage, Mo., Spring River. California salmon, 1878, 1879. 

Carver County, Minn., Clear Lake. California salmon, 1876. 

Carver County, Minn., Minnewasta Lake. California salmon, 1878. 

Carver County, Minn., Waconica Lake. California salmon, 1878. 

Carver County, Minn., lake. California salmon, 1876. 

Cary Station, Ill., Fox River. California salmon, 1879. 

Cascade Branch of Patapsco River, Elk Ridge Landing, Md. Schoodie 
salmon, 1878. 

Casey County, Ky., Green River. California salmon, 1876. 

Oass County, Ind. (See Logansport, Ind.) 

Cass County, Iowa. (See Atlantic, fowa.) 

Cass County, Mich., Barrow Lake, Salmon Lake. California salmon, 
1875, 1879. 

Cass County, Mich., Burke’s Creek. California salmon, 1875. 

Cass County, Mich., Diamond Lake. California salmon, 1876. 
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Cass County, Mich., Dowagiae River. California salmon, 1875, 1875, 
1875. 
Cass County, Mich., Indian Creek. California salmon, 1875. 
Cass County, Mich., Indian Lake. California salmon, 1878. 
Cass County, Mich., Millen Creek. California salmon, 1878. 
Cass County, Mich., Muncy Lake. California salmon, 1876. 
Cass County, Mich., Peavine Creek. California salmon, 1875, 1879. 
Cass County, Mich., Pine Creek. California salmon, 1879. 
Cass County, Mich., Pokagon Creek. California salmon, 1878, 1879. 
Cass County, Minn., Sandy Lake. Schoodic salmon, 1879. 
Cass County, Mich., Williams’ Creek. California salmon, 1875. 
Cass County, Mich. (See Howard, Mich.; Pokagon, Mich.) 
Cass River, Saginaw County, Mich. California salmon, 1879. 
Castalia, Ohio, Castalia Spring. California salmon, 1873. 
Castalia, Ohio, Castalia Spring Stream. Penobscot salmon, 1873. 
Castalia, Ohio, Cold Creek. California salmon, 1877, 1879. 
Castalia Spring, Castalia, Ohio. California salmon, 1873. 
Castalia Spring Stream, Castalia, Ohio. Penobscot salmon, 1873. 
Castleton, Vt., pond. Schoodic salmon, 1876. 
Catawba County, N.C. (See Catawba, N. C. ; Newton, N. C.) 
Catawba, N. C., Catawba River. Shad, 1876, 1877, 1878. 
Catawba River, Catawba, N.C. Shad, 1876, 1877, 1878. 
Catawba River, Charlotte, N. C. California salmon, 1872. 
Catawba River, Charlotte, N.C. California salmon, 1879. (See S. C.) 
Catawba River, Morganton, N.C. California salmon, 1880. 
Catawba River, Old Fort, N.C. California salmon, 1878, 1879, 
Catawba River, tributaries of, Charlotte, Mecklenburgh County, N. C., 
ponds. Schoodie salmon, 1878. 
Catawba River, tributaries of, Morganton, N. C., ponds. Schoodic 
salmon, 1878. 
Catawba River, Rock Hill, S.C. Shad, 1880. 
Catawba River. (See tributaries: Linville River, John’s River, Upper 
Creek, Clark’s Creek, Mill Creek.) 
Catfish River. (See tributary : Mendota Lake.) 
Cathance Lake, Cooper, Me. Schoodic salmon, 1878. 
‘Catonsville, Md., Gwynn’s Falls. California trout, 1880; Schoodie 
salmon, 1880. 
Cattaraugus County, N. Y. (See Salamanca, N. Y.) 
Cave Spring Branch, Green County, Ky. California salmon, 1877. 
Cayuga County, Spring Brooks. California salmon, 1879. 
Cayuga Lake, N. Y. California salmon, 1874. 
Cayuga Lake, N. Y. (See tributary: Spring Creeks.) 
Cecil County, Md., Bohemia River. California salmon, 1879, 1880. 
Cecil County, Md., Northeast River. Shad, 1878. 
Cecil County, Md., Sassafras River. California salmon, 1880. 
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Cecil County, Md. (See Bohemia Bridge, Md.; Carpenter’s Point, Md.; 
De Graw’s, Md.; Elkton, Md.; Harris Dam, Md.; Liberty Grove, Md.; 
Northeast, Md.; Port Deposit, Md.; Rock Church, Md.; Rowlandville, 
Md.; Saint Marks, Md.; Sandy Branch, Md.; Scintman’s Mill, Md.) 

Cedar County, Iowa. (See Tipton, Iowa.) 

Oedar Creek, Richfield, Wis. California salmon, 1879. 

Cedar Creek, Strasburgh, Va. California salmon, 1876. 

Oedar Creek, Winchester, Va. California salmon, 1874. 

Cedar Lake, Martin County, Minn. Schoodic salmon, 1879. 

Cedar Lake, Northfield, Minn. California salmon, 1877. 

Cedar Lake, Rice County, Minn. California salmon, 1875, 1876, 1877, 
1878 ; Schoodic salmon, 1879; Penobscot salmon, 1875. 

Cedar Lake, Wantonwan County, Minn. California salmon, 1879. 

Cedar Point, Md., Patuxent River. California salmon, 1876, 1876. 

Cedar Rapids, lowa, Cedar River. California salmon, 1874; Penobscot 
salmon, 1875; shad, 1878. 

Cedar Rapids, Iowa, Des Moines River. Shad, 1878. 

Cedar Rapids, Linn County, lowa, Cedar River. Schoodic salmon, 1878. 

Cedar River, Cedar Rapids, lowa. California salmon, 1874; Penobscot 
salmon, 1875; Schoodic salmon, 1878; shad, 1878. 

Cedar River, Freeborn County, Minn. California salmon, 1875. 

Cedar River, Iowa. .California salmon, 1878, 1879, 1879. 

Oedar River, Marion, lowa. California salmon, 1874. 

Cedar River, Mower County, Minn. California salmon, 1875. 

Cedar River, Springville, Iowa. California salmon, 1875. 

Cedar River, Tipton, lowa. California salmon, 1874, 1875. 

Cedar River, Waterloo, Iowa. California salmon, 1874. 

Oedar River, Wilton, Iowa. California salmon, 1875. 

Cedar Rock Lake, Wis. Penobscot salmon, 1875. 

Central Kentucky Lunatic Asylum Pond. California salmon, i877. 

Centralia, Kans., Red Vermillion River. California salmon, 1878, 1879. 

Central, Va., New River. California salmon, 1874; Schoodie salmon, 
1875, 1880; shad, 1873. 

Oentre County, Pa. (See Bellefonte, Pa.) 

Centre Harbor, N. H., Winnipiseogee Lake. Schoodic salmon, 1879. 

Centreville, Md., Corsica River. Shad, 1879. 

Cerro Gordo County, Iowa. (See Clear Lake, Iowa.) 

Chabot Lake, Alameda County, Cal. Schoodic salmon, 1878; white- 
fish, 1879. 

Chain Lake, Martin County, Minn. California salmon, 1879. 

Chambersburgh, Pa., Conecocheague River. California salmon, 1873. 

Chamock Brook, Dodge County, Minn. California salmon, 1878. 

Champlain Lake. (See tributaries: Kelly Brook, Missisquoi River.) 

Champlain Lake. (See tributaries: Lewis Creek, Otter Creek, Winooski 
Creek, Missisquoi River, Lamville River. 

Chapinville, Conn., Twin Lakes. Schoodic salmon, 1876, 1879. 


934 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [18} 


Chapman, Kans., Chapman’s Creek. California salmon, 1878, 1879, 
1881. 

Chapman’s Creek, Chapman, Kans. Oalifornia salmon, 1878, 1879, 
1881. 

Chariton River, Callao, Mo. Shad, 1876. 

Chariton River, Macon County, Mo. California salmon, 1880; shad, 
1880. 

Charles County, Md. (See Glymont, Md.) 

Charles River, Baltimore, Md. Schoodic salmon, 1879. 

Charleston County, 8. C. (See Charleston, S. C.) 

Charleston County, 8. C., Pooper River. California salmon, 1879; shad, 
1879. 

Charleston, Ul., Embarrass River. Shad, 1878. 

Charleston, Kanawha County, W. Va., Kanawha River. California 
salmon, 1878. 

Charleston, 8. C., Cooper River. California saimon, 1877. 

Charleston, W.Va., Elk River. California salmon, 1879, 1880. 

Charlestown, N. H., Connecticut River. Penobscot salmon, 1874. 


Charlevoix County, Mich., Bear Creek. California salmon, 1876, 1876.” 


Charlevoix County, Mich., Boyne River. California trout, 1880. 

Charlevoix County, Mich., Wallow Lake. California salmon, 1878. 

Charlevoix County, Mich. (See Boyne Falls, Mich.) 

Oharloite, lowa, Maquoketa River. California salmon, 1874. 

Charlotte Lake, Wright County, Minn. California salmon, 1877. 

Charlotte, Me., Crocker’s Lake. Schoodic salmon, 1878 

Charlotte, Me., Moosehorn Waters. Schoodic salmon, 1878. 

Charlotte, Me., Sprague’s Pond. Schoodie salmon, 1878. 

Charlotte, Mecklenburgk County, N. C., ponds tributaries to Catawba 
River. Schoodic salmon, 1878. 

Charlotte, N. C., Catawba River. California salmon, 1872, 1879. 

Chase County, Kans. (See Cottonwood Falls, Kans.) 

Chastatee River, Balding’s Mill, Ga. California salmon, 1878. 

Chatham County, N.C. (See Lockville, N. C.) 

Chattahoochee River, Atlanta, Ga. Shad, 1876. 

Chattahoochee River, Boltonville, Ga. Shad, 1880. 

Chattahoochee River, Columbus, Ga. Shad, 1877 7, 1879. 

Chattahoochee River, Gainesville, Ga. Oi ecaan salmon, 1878; shad, 
1879. 

Chattahoochee River, Norcross, Ga. California salmon, 1877. 

Chattahoochee River, West Point, Ga. Shad, 1877. 

Chattanooga, Tenn., Tennessee River. Shad, 1876, 1879. 

Chautauqua County, N. Y., Chautauqua Lake. California salmon, 1875. 

Chautauqua Lake, Chautauqua County, N.Y. California salmon, 1875. 

Chazy River, Elienburgh, N. Y. Penobscot salmon, 1875, 

Cheat River, Rowlesburgh, W. Va. Shad, 1879. 

Chebacco Lake, Essex, Mass. Schoodic salmon, 1877, 1879. 
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Cheboygan County, Mich. (See Cheboygan, Mich.) 

Cheboygan, Mich., Buit’s Lake. Whitefish, 1876. 

Chelsea, Mich., Lowe Lake. Whitefish, 1876. 

Chelsea, Mich., Round Lake. Whitefish, 1876. 

Chenango County, N. Y., Round Lake. California salmon, 1874. 

Cherokee County, Iowa. (See Cherokee, Iowa.) 

Cherokee, Iowa, Little Sioux River. California salmon, 1875. 

Cherry Run Depot, W. Va., Potomac River. California salmon, 1874. 

Cheshire County, N. H., sundry ponds. Schoodic salmon, 1879. 

Cheshire County, N. H. (See Chesterfield, N. H.; Jaffrey, N. H.; Nei- 
son, N. H.; Rindge, N. H.) 

Chester County, Pa. (See Glenlock, Pa.; Spring City, Pa.; Toughke- 
namon, Pa.; Uwchiand, Pa.; West Grove, Pa.) 

Chesterfield, N. H., Spofford Lake. Schoodic salmon, 1880. 

Chester River, Millington, Md. California salmon, 1876, 1878, 1879, 
1880; shad, 1878, 1879. 

Chester River. (See tributaries: Andover Branch, Corsica River.) 

Chestnut Pond, Epsom, N. H. Schoodic salmon, 1880. 

Chestnut Pond, Northfield, N. H. Schoodice salmon, 1879. 

Chewsville, Md., Antietam Creek. California salmon, 1876. 

Chickacomico River, Derchester County, Md. California salmon, 1879. 

Chickacomico River, Fleming’s Mill, Md. California salmon, 1879. 

Chickasaw County, Iowa. (See Fredericksburgh, Iowa.) 

Chickasawha River. (See tributaries: Okatibee Creek, Chunky River.) 

Chickasawha River, Meridian, Miss. California salmon, 1876. 

Chickies, Pa., Chiquesalunga Creek. California salmon, 1876. 

Chillisquaque, Pa., North Branch Susquehanna River. California sal- 
mon, 1877. 

Chippewa County, Wis., Three-Mile Lake. California salmon, 1877. 

Chippewa River, Benson, Minn. California salmon, 1877. 

Chippewa River, Midland, Mich. California salmon, 1875. 

Chippewa River, Pope County, Minn. California salmon, 1878. 

Chippewa River. (See tributary: Hassel Lake.) 

Chippewa River. (See tributary: White Bear Lake.) 

Chippewa River. (See tributary: Three-Mile Lake.) 

Chiquesalunga Creek, Chickies, Pa. California salmon, 1876. 

Chiquesalunga Creek, Lancaster County, Pa. California salmon, 1875, 
1877; Penobscot saimon, 1874. 

Ohisago County, Minn., Chisago Lake. California salmon, 1876, 1877. 

Chisago County, Minn., Danewood Lake. California salmon, 1877. 

Chisago County, Minn., Forest Lake. California salmon, 1877. 

Chisago County, Minn., Green Lake. California salmon, 1877. 

Chisago County, Minn., North Branch of Goose Creek. California sal- 
mon, 1877. 

Chisago County, Minn., Rush Lake. California salmon, 1877. 

Chisago County, Minn., Saint Croix River. California salmon, 1875, 
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Chisago County, Minn., Taylor’s Falls. California salmon, 1875. 

Chisago County, Minn. (See Stacy, Minn.) 

Chisago Lake, Chisago County, Minn. California salmon, 1876, 1877. 

Chittenden County, Vt. (See Burlington, Vt.; Essex, Vt.) 

Choctawhatchee River. (See tributary: Pea River.) 

Choptank River, Denton, Md. Shad, 1877. 

Choptank River, Greensborough, Md. California salmon, 1876; shad, 
1878. 

Ohoptank River, Henderson, Md. California salmon, 1878, 1879, 1880; 
shad, 1879. 

Choptank River. (See tributaries: Tread Haven, Tuckahoe River, 
Tuckahoe Creek,Trappe River.) 

Chowan River, Avoca, N.C. Shad, 1878. 

Chowan River, Coleraine, N.C. Shad, 1878. 

Chowan River. (See tributaries: Salmon Creek, Meherrin River, Not- 
toway River.) : 

Chowan River. (See tributaries: Nottoway River, Blackwater River.) 

Christiana Creek, Wilmington, Del. Shad,.1880. 

Christian County, Ky., Little River. California salmon, 1878. 

Christmass Lake, Minn. California salmon, 1877, 1880. 

Ohubb Lake, Carleton County, Minn. California salmon, 1878. 

Chuck Creek, Tenn., French Broad River. California salmon, 1876. 

Chunky River, Meridian, Miss. Shad, 1879. 

Church Lake, Kent County, Mich. California salmon, 1876. 

Circle Lake, Rice County, Minn. California salmon, 1878. 

Olackamas River, Cal. California salmon, 1877, 1878. 

Clam Lake, Clam Lake, Mich. California salmon, 1876. 

Clam Lake, Mich., Clam Lake. California salmon, 1876. 

Clare County, Mich., Crooked Lake. Schoodic salmon, 1878. 

Clare County, Mich., Roney Lake. Schoodic salmon, 1878. 

Clare County, Mich. (See Surrey, Mich.) 

Clark County, Ark., Ouachita River. Shad, 1879. 

Clark County, Ark. (See Arkadelphia, Ark.) 

Clark County, Ky., Howard’s Lower Creek. California salmon, 1876. 

Olark County, Ky., Howard’s Upper Creek. California salmon, 1876. 

Olark County, Ky., Stoner Creek. California salmon, 1876. 

Clark County, Ky., Strode’s Creek. California salmon, 1876. 

Clark County, Ky., Lulbregrud Creek. California salmon, 1876. 

Clarksburgh, W. Va., West Fork of the Monongahela River. California 
salmon, 1876; Schoodie salmon, 1879. 

Clarksburgh, W. Va., West Fork River. Shad, 1879. 

Clark’s Creek, Newton, N. ©. California salmon, 1879. 

Clay Centre, Kans., Republican River. California salmon, 1880. 

Olay County, Kans. (See Clay Centre, Kans.) 

Clay County, Minn. (See Hawley, Minn.; Moorhead, Minn.) 

Clayton County, Ga. (See Jonesborough, Ga.) 
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Clayton County, Iowa. (See McGregor, Iowa.) 

Olayton, Del., Duck Creek. Shad, 1879. 

Clear Creek, Barrett, Kans. California salmon, 1878, 1879. 

Clear Creek County, Colo. (See Georgetown, Colo.) 

Clear Creek, Farisville, Kans. Schoodic salmon, 1880. 

Clear Creek, Hempstead, Tex. California salmon, 1874, 1876. 

Clear Creek, Shelby County, Ky. California salmon, 1876. 

Clear Lake, Blue Earth County, Minn. California salmon, 1877. 

Clear Lake, Brown County, Minn. California salmon, 1878. 

Clear Lake, Cal. Whitefish, 1872, 1873. 

Clear Lake, Carver County, Minn. California salmon, 1876. 

Clear Lake, Cerro Gordo County, Iowa, Clear Lake. Schoodic salmon, 
1878. 

Clear Lake, Georgetown, Colo. California salmon, 1874. 

Clear Lake, Iowa. Whitefish, 1876; Penobscot salmon, 1876. 

Clear Lake, Minn. California salmon, 1877. 

Clear Lake, Railroad Crossing, La. Shad, 1879. 

Clear Lake, Sherburne County, Minn. California salmon, 1877. 

Clear Lake, Waseca County, Minn. California salmon, 1876. 

Clear Lake, Washington County, Minn. California salmon, 1878, 

Clear Lake, Wis. Schoodic salmon, 1879. 

Clear Lake, Wis., Willow River. California salmon, 1879, 

Clear Spring, Md., Frantz Mill Dam. California trout, 1880. 

Clear Spring, Md., Mill Dam. Schoodic salmon, 1880. 

Clear Water Creek, Wright County, Minn. California salmon, 1878. 

Clear Water Lake, Minn. California salmon, 1877. 

Clermont, Iowa, Turkey River. California salmon, 1875. 

Clifton Forge, Va., Jackson River. Schoodic salmon, 1879. 

Olifton, Kans., Republican River. California salmon, 1880. 

Clinch County, Ga. (See Stockton, Ga.) 

Cline’s Pond, New Jersey. California salmon, 1879. 

Clinton County, Ill. (See Trenton, Il.) 

Clinton County, Iowa. (See Charlotte, Iowa; Clinton Junction, lowa; 
De Witt, Iowa.) 

Clinton County, Mich., Round Lake. California salmon, 1875. 

Clinton County, Mo., Smith Fork of Platte River. California salmon, 
1880. 

Clinton County, N. Y. (See Ellenburgh, N. ¥.; Peru, N. Y.; West 
Plattsburgh, N. Y.) 

Clinton County, Pa. (See Westport, Pa.) 

Clinton Junction, Lowa, tributary of Mississippi River. California gal- 
mon, 1874. 

Clinton River, Pontiac, Mich. California salmon, 1876. 

Clinton River, Utica, Mich. California salmon, 1875. 

Cloud County, Kans. (See Concordia, Kans.) 

Coahoma County, Miss. (See Friar’s Point, Miss.) 
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Cobb’s Branch, Westminster, Md. Schoodic salmon, 1879. 

Cobosecontee Lake, Manchester, Me. Schoodic salmon, 1879. 

Cockeysville, Md., Gunpowder River. California salmon, 1878, 1879; 
Schoodic salmon, 1878; shad, 1877, 1878, 1879. 

Cockeysville, Md., Western River. California salmon, 1876. 

Cocnochogue River, Durham, Conn. California salmon, 1874. 

Oodorus Creek, Pa. Penobscot salmon, 1874. 

Cohansey Creek, Bridgeton, N. J. California salmon, 1877. 

Cohansey Creek, N. J. California salmon, 1877. 

Cohocton River, Liberty, N. Y. California salmon, 1873. 

Cold Oreek, Castalia, Ohio. California salmon, 1877, 1879. 

Cold Pond, Acworth, N. H. Schcodic salmon, 1880. 

Cold Spring Pond, Enfield, Me. Schoodic salmon, 1878. 

Cold Spring, W. Va, Wheeling Creek. California salmon, 1878; 
Schoodic salmon, 1879. 

Cold Water Creek, Oxford, Ala. California salmon, 1878. 

Coldwater Lake, Branch County, Mich. California salmon, 1875. 

Cold Water River, Holly Springs, Miss. Shad, 1878. 

Colebrook, Conn., Farmington River. California salmon, 1873, 1873. 

Colerain, N. C., Chowan River. Shad, 1878. 

Coles County, Hl. (See Charleston, Il.) 

Collier’s Creek, Collierstown, Va. California salmon, 1880. 

Collierstown, Va., Collier’s Creek. California salmon, 1880. 

Colon, Mich., Sturgeon Lake. California salmon, 1876. 

Colorado County, Tex. (See Columbus, Tex.) 

Colorado River, Austin, Tex. Shad, 1874, 1875, 1879; California sal- 
mon, 1874, 1876. 

Colorado River, Columbus, Tex. Shad, 1879. 

Colt’s Reservoir, Hartford, Conn. Schoodic salmon, 1880. 

Columbia, Ala., Tombigbee River. Shad, 1879. 

Columbia County, Wis. (See Hartman, Wis.; Lodi, Wis.; Portage, 
Wis.; Poynette, Wis.) 

Columbiana County, Ohio. (See Bayard, Ohio.) 

Columbia, Pa., tributary of Susquehanna River. California salmon, 1876. 

Columbia, S. C., Broad River. Shad, 1878, 1880, 1880; California sal- 
mon, 1879. 

Columbus, Ga., Chattahoochee River. Shad, 1877, 1879. 

Columbus, ind., White River. Shad, 1874. 

Columbus, Ohio, Scioto River. Shad, 1875, 1876. 

Columbus, Ohio, Whetstone River. California salmon, 1878. 

Columbus, Tex., Colorado River. Shad, 1879. 

Column Lake, McHenry, Ul. California salmon, 1877. 

Como Lake, Houston County, Minn. California salmon, 1878; Schoodic 
salmon, 1879. 

Como Lake, Ramsey County, Minn. Schoodic salmon, 1875; Penobscot 
salmon, 1875; California salmon, 1875, 1876, 1877. 
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Concordia, Kans., Republican River. California salmon, 1878,. 1879, 
1880. 

Concord, Vt., Connecticut River. Penobscot salmon, 1874. 

Conecuh River, Union Springs, Ala. Shad, 1879. 

Coneloquinet Creek, Pa. California salmon, 1874. 

Coneloquinet Creek, Cumberland County, Pa. California salmon, 1876. 

Conesus Lake, Livingston County, N. Y. California salmon, 1875. 

Conetquoit River, Long Island, N. Y. California salmon, 1876, 1877. 

Congamond Lake, Westfield, Mass. Schoodic salmon, 1876, 1879, 1880. 

Conneaut Creek, Erie County, Pa. Schoodic salmon, 1880. 

Connecticut Lake, Pittsburgh, N. H. Schoodic salmon, 1879. 

Connecticut River, Bellows Falls, Vt. Shad, 1874, 1874, 1874, 1876. 

Connecticut River, Charlestown, N. H. Penobscot salmon, 1874. 

Connecticut River, headwaters of, N. H. Penobscot salmon, 1874. 

Connecticut River, ponds tributary to, Saint Johnsbury, Vt. Schoodie 
salmon, 1878. 

Connecticut River, Smith’s Ferry, Mass. Shad, 1874, 1875, 1877. 

Connecticut River, South Hadley Falls, Mass. Shad, 1875, 1876, 1877. 

Connecticut River, South Vernon, Vt. Shad, 1875, 1875. 

Connecticut River, tributaries of, Thompsonville, Conn. Schoodic sal- 
mon, 1878. 

Connecticut River, Barnet, Vt. Penobscot salmon, 1874. 

Connecticut River, Concord, Vt. Penobscot salmon, 1874, 

Connecticut River, tributaries of, Conn. Penobscot salmon, 1873. 

Connecticut River, McIndoe’s Falls, Vt. Penobscot salmon, 1874. 

Connecticut River, Newbury, Vt. Penobscot salmon, 1874. 

Connecticut River. (See tributaries: Farmington River, West River, 
Conochogue River, Westfield River, Passumpsic River, Wells River, 
West River, Saxton’s River, White River, Lamoille River, Dog River.) 

Conococheague River, Chambersburgh, Pa. California salmon, 1873. 

Conococheague River, Hagerstown, Md. California salmon, 1874, 1876, 
1879. 

Conococheague River, Md. Penobscot salmon, 18380. 

Conococheague River, Williamsport, Md. California salmon, 1876. 

Contentnea Creek, Wilson County, N, ©. Shad, 1877. 

Contoocook River, Contoocook, N. H. Shad, 1877. 

Contoocook River, Hillsborough Bridge, N. H. California salmon, 1878, 
1879. 

Contoocook River, N. H. Penobscot salmon, 1875. 

Contoocook, N. H., Contoocook River. Shad, 1877. 

Contrary Lake, Buchanan County, Mo. California salmon, 1880. 

Conway, N. H., Walker’s Pond. Schoodie salmon, 1880. 

Conyers, Ga., Yellow River. Shad, 1879. 

Cook County, MJ. (See Arlington Heights, I].; Kensington, U1.; South 
Chicago, [l.; South Lawn, Ill.; Wildwood, Ill.) 

Oook’s Lake, Linden, Mich. Whitefish, 1876. 
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Cook’s Pond, Brookfield, N. H. California salmon, 1879. 

Coon Lake, Minn. California salmon, 1877. 

Ooon River. (See Raccoon.) 

Cooper, Me., Cathance Lake. Schoodic salmon, 1878. 

Cooper River, Charleston County, S.C. California salmon, 1879; shad, 
1879. 

Cooper River, Charleston, 8. C. California salmon, 1877. 

Coosa River, Cartersville, Ga. California salmon, 1876. 

Coosa River, Resaca, Ga. California salmon, 1878; shad, 1879. 

Coosa River, Rome, Ga. Shad, 1875. 

Coosa River. (See tributaries: Tombighee River, Cold Water Oreek, 
and Etowah River.) 

Coos County, N. H. (See Pittsburgh, N. H.; Stark, N. H.; Stewarts- 
town, N. H.) 

Cooper Creek, Iowa. California salmon, 1878. 

Cordova Station, Md., Miles Creek. Shad, 1879. 

Cordova Station, Md., Wye Mills Creek. Shad, 1879. 

Cornelian Lake, Stearns County, Minn. California salmon, 1877. 

Cornelian Lake, Washington County, Minn. California salmon, 1876, 
1877. 

Corry, Pa., Hatching Ponds. Schoodic salmon, 1878; California trout, 
1880. 

Corsica River, Centreville, Md. Shad, 1879. 

Corunna, Mich., Shiawassee River. Shad, 1874. 

Coshocton, Ohio, Walhonding River. California salmon, 1877. 

Coshocton County, Ohio. (See Coshocton, Ohio.) 

Cottonwood County, Minn., Bingham Lake. California salmon, 1876. 

Cottonwood County, Minn., Eagle Lake. California salmon, 1877. 

Cottonwood County, Minn., Mountain Lake. California salmon, 1877. 

Cottonwood County, Minn., String Lake. California salmon, 1876. 

Cottonwood County, Minn., Welder Lake. California salmon, 1876. 

Cottonwood County, Minn., Windom Lake. Oalifornia salmon, 1876. 

Cottonwood County, Minn. (See Windom, Minn.) 

Cottonwood Falls, Kans., Cottonwood River. Shad, 1879. 

Cottonwood River, Cottonwood Falls, Kans. Shad, 1879. 

Cottonwood River, Florence, Kans. California salmon, 1878, 1879, 1880; 
shad, 1879. 

Cottonwood River. (See tributary: Sleepy Eye Lake.) 

Cotuit, Mass., Cotuit River. Penobscot salmon, 1876; Schoodic salmon, 
1876. 

Cotuit River, Cotuit, Mass. Penobscot salmon, 1876. 

Council Bluffs, lowa, tributary of Missouri River. Penobscot salmon, 
1875. 

Covington, Ky., Glasser’s Lakes. Schoodic salmon, 1878. 

Covington, Ga., Ocmulgee River. California salmon, 1878; shad, 1877. 

Covington, Ga., Uleofanhanchee River. Shad, 1879. 
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Covington, Ga., Yellow River. California salmon, 1878; shad, 1880. 

Cow Creek, Hutchinson, Kans. California salmon, 1878, 1679; shad, 
1879. 

Craig’s Creek, Fincastle, Va. Schoodice salmon, 1879. 

Craig’s Pond, Bucksport, Me. California salmon, 1874, 1875. 

Craven County, N. C.. (See New Berne, N. C.) 

Crawford County, Mich., R. R. Crossing, Au Sable River. California 
salmon, 1874. 

Crawford County, Ohio. (See Bucyrus, Ohio.) 

Crawford County, Wis., streams. California salmon, 1874. 

Crawford, Mich., Au Sable River. California salmon, 1876. 

Crawfordsville, Ga., Ogeechee River. California salmon, 1877. 

Credit Lake, Scott County, Minn. California salmon, 1878. 

Crib Lake, Carleton County, Minn. California salmon, 1878. 

Crisfield, Md., branch of Pocomoke Bay. California salmon, 1876. 

Crittenden County, Ky., Hurricane Creek. California salmon, 1877. 

Crocker’s Lake, Charlotte, Me. Schoodic salmon, 1878. 

Crofton, Mich., Bass Lake. Whitefish, 1876. 

Crofton, Mich., Loon Lake. Whitetish, 1876. 

Orooked Lake, Anoka County, Minn. California salmon, 1877. 

Crooked Lake, Petosky, Mich. Whitefish, 1876. 

Crooked Lake, Surrey, Clare County, Mich. California salmon, 1878; 
Schoodie salmon, 1878. 

Crookston, Minn., tributary of Red Lake River. Californiasalmon, 1880. 

Crouch’s Creek, Jackson, Mich. California salmon, 1874. 

Crouch’s Fishery, Jackson, Mich. California salmon, 1874. 

Crow River. (See tributaries: Green Lake, Morrison Lake, Chisago 

- Lake, Koronis Lake.) 

Crow Wing County, Minn., Brainerd. Penobscot salmon, 1875. 

Crow Wing County, Minn., Withington Lake. Penobscot salmon, 1875, 

Crow Wing County, Minn. (See Brainerd, Minn.) 

Crystal Iron Springs, Emmittsburgh, Md. Schoodic salmon, 1878. 

Crystal Lake, Blue Earth County, Minn. California salmon, 1877, 1880. 

Crystal Lake, Crystal Lake, [il. California salmon, 1879. 

Orystal Lake, Dakota County, Minn. California salmon, 1876. 

Crystal Lake, Greenwood, Mass. Schoodic salmon, 1877, 1878, 

Orystal Lake, Ill, Crystal Lake. California salmon, 1879. 

Crystal Lake, Mashpee, Mass. Schoodic salmon, 1879. 

Crystal Lake, Newton, Mass. Schocdic salmon, 1877. 

Crystal Lake, Oceana County, Mich. California salmon, 1879. 

Crystal Springs Creek, Mich. California salmon, 1875. 

Cullom’s Creek, Mich. California salmon, 1874. 

Culpeper County, Va. (See Rapid Ann Station, Va.) 

Cumberland County, N. J., Maurice River. California salmon, 1879. 

Cumberland County, N. J. (See Bridgeton, N. J., Vineland, N. J.) 

Cumberland County, Pa., Coneloquinet Creek. California salmon, 1876. 
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Cumberland County, Pa. (See Mechanicsburgh, Pa.; Newville, Pa. ; 
Williams Mill, Pa.) 

Cumberland, Md., Potomac River. Shad, 1876, 1877, 1880. 

Cumberland River, Nashville, Tenn. Shad, 1875, 1875, 1879. 

Cumberland River, Pulaski County, Ky. 

Cumberland River, Somerset, Ky. Shad, 1878. 

Cumberland River. (See tributaries: White Oak Branch, Round Stone 
Creek, Hardin Durham’s Branch, Little River, Eddy Creek.) 

Cunningham Pond, Petersborough, N. H. Schoodic salmon, 1880. 

Currant River, Doniphan, Mo. California salmon, 1879. 

Cuyahoga River, Kent, Ohio. Shad, 1872. 

Cuyahoga River. (See tributary: Newberry Pond.) 

Dakota County, Minn. California salmon, 1876. 

Dakota County, Minn., Crystal Lake. California salmon, 1876. 

Dakota County, Minn., Lake Early. California salmon, 1878. 

Dakota County, Minn., Farmington River. Oalifornia salmon, 1875; 
Penobscot salmon, 1875. 

Dakota County, Minn., Farquhar Lake. California salmon, 1878. 

Dakota County, Minn., Kennedy Lake. California salmon, 1876, 1878. 

Dakota County, Minn., McGrath’s Lake. California salmon, 1878. 

Dakota County, Minn., 8S. Branch Vermillion River. California salmon, 
1878. 

Dakota County, Minn., Spring Lake. Schoodie salmon, 1879. 

Dakota County, Minn., Sunfish Lake. California salmon, 1876. 

Dakota County, Minn., Twin Lakes. California salmon, 1878, 1880. 

Dallas County, Tex. (See Dallas, Tex.) 

Dallas, Pa., Harvey’s Lake. California salmon, 1880. 

Dallas, Tex., Trinity River. Shad, 1879. 

Damariscotta, Me., pond. Schoodic salmon, 1879. 

Danbury, Conn., Lake Kenosha. Schoodic salmon, 1879. 

Danbury, Stokes County, N. C., Dan River. Schoodic salmon, 1878, 

Dane County, Wis., Mendota Lake. California salmon, 1877. 

Dane County, Wis. (See Madison, Wis.) 

Danewood Lake, Chisago County, Minn. California salmon, 1877. 

Danforth, Me., Mattawamkeag River. Penobscot salmon, 1874. 

Danforth, Me., tributary of Penobscot River. Penobscot salmon, 1875. 

Dan River, Danbury, N. C. California salmon, 1879. 

Dan River, Danbury, Stokes County, N. C. Schoodic salmon, 1878. 

Dan River, Halifax County, Va. Shad, 1877. 

Danville, Vt., Joe’s Pond. Schoodic salmon, 1878. 

Dauphin County, Pa., Swatara Creek. Penobscot salmon, 1874; Cali- 
fornia salmon, 1877. 

Dauphin County, Pa. (See Harrisburg, Pa.; Upper Paxton, Pa.) 

Davidson County, Tenn. (See Madison, Tenn.; Nashville, Tenn.) 

Davis County, Kans., Republican River. Shad, 1879. 

Davis County, Kans. (See Junction City, Kans.) 
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Davis County, Utab, Jenning’s Pond. California salmon, 1876, 1877. 

Day Lake, Linden, Mich. Whitefish, 1876. 

Dayton, Ohio, Miami River. California salmon, 1879. 

Dearborn County, Ind. (See Guilford, Ind.) 

Dearborn, Mich., Rouge River. California salmon, 1875. 

Decorah, Iowa, Upper Iowa River. California salmon, 1875. 

Deep Lake, Sand Lake, ll. California salmon, 1876. 

Deep River, North Fork of, Friendship, N.C. California salmon, 1879. 

Deep River, Jamestown, N. 0. California salmon, 1878, 1878. 

Deer Creek, Md. Penobscot salmon, 1875. 

Deer Creek,-Parkton, Md. California salmon, 1878, 1879. 

Deer Creek, Pennsylvania line, Md. California salmon, 1874, 1876. 

Deer Creek (See tributaries: Tobacco Run, Archer’s Run, Green 
Spring.) 

Deer Park, Md., Little Youghiogheny River. Shad, 1880. 

Deer Park, Md., pond. Schoodic salmon, 1878. 

Deer Park, Md., Youghiogheny River. California salmon, 1877. 

Defiance County, Ohio. (See Defiance, Ohio.) 

Defiance, Ohio, Maumee River. California salmon, 1878. 

De Graw’s, Md., Octorara River. California salmon, 1879, 1880. 

De Kalb County, Ala. (See Lebanon, Ala.) 

Delaware County, Iowa. (See Delaware, Iowa; Delhi, lowa; Greeley, 
Iowa; Hopkinton, lowa; Manchester, Iowa.) 

Delaware County, Pa. (See Brandywine, Pa.) 

Delaware, Iowa, Maquoketa River. California salmon, 1875. 

Delaware, lowa, Spring Creek. California salmon, 1875. 

Delaware, Kans., Delaware River. California salmon, 1878, 1879. 

Delaware River, Bushkill, Pa. California salmon, 1875, 1877. 

Delaware River, Delaware, Kans. California salmon, 1878, 1879. 

Delaware River, Point Pleasant, Pa. Shad, 1873, 1874. 

Delaware River, Shomaker’s Eddy, N. J. California salmon, 1879, 1880; 
Penobscot salmon, 1879. 

Delaware River, tributary of, Brandywine, Pa. California salmon, 1876, 

Delaware River, tributary of. California salmon, 1874, 1875; Penob- 
scot salmon, 1874. 

Delaware River. (See tributaries: Shoemaker’s Eddy, Alloway’s Creek, 
Maurice River, Raccoon River, Pohateong River, Musconetcong River, 
Dennis Creek, Mantua, Salem, Old Man’s, Cohansey, Woodbury, Tim- 
ber, and Paulinskill Creeks, Bushkill Creek, Heitzman Springbrook, 
Schuylkill River, and Bear Lake.) 

Delaware River, Valley Falls, Kans. California salmon, 1880. 

Delh‘, Iowa, Maquoketa River. California salmon, 1875. 

Demopolis, Ala., Tombigbee River. Shad, 1878. 

Dennis Creek, Dennisville, N. J. California salmon, 1876. 

Dennison Lake, Winchendon, Mass. Schoodic salmon, 1876, 1877, 1878, 
1879. 
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Dennisville, N. J., Dennis Creek. California salmon, 1876. 

Denny’s River, Me. Penobscot salmon, 1876. 

Denton, Md., Choptank River. Shad, 1877. 

Denton, Md., pond. Schoodic salmon, 1880. 

Dent’s River, Marion County, W. Va. Schoodic salmon, 1878. 

Denver, Colo., Platte River. Shad, 1872. 

Des Moines, Iowa, Des Moines River. California salmon, 1874, 1874; 
shad, 1874, 1875, 1876. 

Des Moines River, Boone, Boone County, lowa. Schoodic salmon, 1878. 

Des Moines River, Cedar Rapids, Lowa. Shad, 1878. 

Des Moines River, Des Moines, Iowa. California salmon, 1874, 1875; 
shad, 1874, 1875, 1876. 

Des Moines River, Fort Dodge, lowa. California salmon, 1874. 

Des Moines River, lowa. California salmon, 1875, 1876, 1878, 1879, 1879. 

Des Moines River, Moingona, Iowa. Shad, 1878. 

Des Moines River, Ottumwa, Iowa. California salmon, 1875; shad, 
1874. | 

Des Moines River, Pomeroy, Iowa. California salmon, 1875. 

Des Moines River, Storm Lake, Iowa. California salmon, 1875. 

Des Moines River, Webster City, Iowa. California salmon, 1875. 

Des Moines River, Windom, Minn. California salmon, 1877. 

Des Moines River. (See tributaries: Windom Lake, Okabena Lake, 
Heron Lake.) 

Detroit Lake, Becker County, Minn. California salmon, 1877; Penob- 
scot salmon, 1875; Schoodic salmon, 1875. 

Detroit, Mich., Detroit River. California salmon, 1876. 

Detroit River, Detroit, Mich. California salmon, 1876; shad, 1873, 
1874. 

Detroit River, Wayne County, Mich. California salmon, 1878. 

Detroit River. (See tributaries: Rouge River, Orchard Lake.) 

Devil Lake, Wis. Penobscot salmon, 1875. 

De Witt, Clinton County, Iowa, Silver Creek. Schoodie salmon, 1878. 

Dexter, Me., pond. Schoodie salmon, 1879. 

Dexter, Mich., Base Lake. Whitefish, 1876. 

Dexter, Mich., Big Portage Lake. Whitefish, 1876. 

Dexter, Mich., Blind Lake. Whitefish, 1576. 

Dexter, Mich., Bruin Lake. Whitefish, 1876. 

Dexter, Mich., Half Moon Lake. Whitefish, 1876. 

Dexter, Mich., Island Lake. Whitefish, 1876; California salmon, 1878. 

Dexter, Mich., Patterson Lake. Whitefish, 1876. 

Dexter, Mich., Portage Lake. Whitefish, 1876. 

Dexter, Mich., Silver Lake. California salmon, 1878; whitefish, 1876. 

Dexter, Mich., Woodburn Lake. Whitefish, 1876. 

Diamond Lake, Cass County, Mich. California salmon, 1876. 

Diamond Lake, Kandiyohi County, Minn. California salmon, 1877. 

Diamond Lake, Mich. Penobscot salmon, 1873. 
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Diamond Pond, Stewartstown, N. H. Schoodic salmon, 1880. 
Dickinson County, Kans. (See Chapman, Kans.; Solomon City, Kans.) 
Dick’s River, Boyle County, Ky. California salmon, 1876, 

Dick’s River, Lincoln County, Ky. California salmon, 1876. 

Dillon’s Creek, Hampshire County, W. Va. Schoodic salmon, 1878, 1879. 

‘Dinwiddie County, Va. (See Petersburgh, Va.) 

District of Columbia. (See Uniontown.) 

Dixon, Iowa, Wapsipinecon River. California salmon, 1874. 

Dobsis Stream, Me., Schoodic Lakes. Penobscot salmon, 1874. 

Doddridge County, W. Va. (See West Union, W. Va.) 

Dodge County, Minn., Mantor Brook. California salmon, 1878. 

Dodge County, Minn., Wilson Brook. California salmon, 1878. 

Doe Run, Meade County, Ky. California salmon, 1877. 

Dog River, Northfield, Vt. Penobscot, salmon, 1874. 

Donegal Creek, Pa. Penobscot salmon, 1874. 

Donegal, Pa., Donegal Spring. California salmon, 1874. 

Donegal, Pa., Susquehanna River. California salmon, 1875. 

Donegal Run, Lancaster County, Pa. Schoodic salmon, 1880. 

Donegal Springs, Donegal Pa. California salmon, 1874. 

Doniphan, Mo., Currant River. California salmon, 1879. 

Donnelly Lake, Stephens County, Minn. California salmon, 1878. 

Donner Lake, Nevada County, Cal. Schoodic salmon, 1878; white- 
fish, 1877, 1879. 

Dorchester County, Md., Chicacomico River. California salmon, 1879. 

Dorchester County, Md. (See Airey’s, Md.; Barn’s Farm, Md.; Cam- 
bridge, Md.; Fleming’s Mills, Md.; Linkwood, Md.) 

Double Pipe Creek, Md., Double Pipe Creek. California salmon, 1876. 

Double Pipe Creek, Md., Patapsco River. California salmon, 1878. 

Dougherty County, Ga. (See Albany, Ga.) 

Douglas County, Mass. (See Lawrence, Mass.) 

Douglas County, Minn., lakes. California salmon, 1879. 

Douglas County, Minn., stream. California salmon, 1877. 

Dover, Del., Jones Creek. Shad, 1880. 

Dover, Me., Piscataquis River. Penobscot salmon, 1874. 

Dover, N. J., Rockaway River. Penobscot salmon, 1875. 

Dowagiac Creek, Pokagon, Mich. Schoodic salmon, 1874. 

Dowagiac River, Cass County, Mich. California salmon, 1875. 

Dowagiac River, Mich. Penobscot salmon, 1875. 

Dowagiac River, Pokagon, Mich. California salmon, 1875. 

Dowagiace River, Van Buren County, Mich, California salmon, 1879. 

- Dowagiac River. (See tributaries: William’s Creek, Emerson’s Creek, 
Cullom’s Creek, Burkie’s Creek, Crystal Springs Creek, Mendenhall 
Creek, Pokagon Creek, and Peavine Creek.) 

Doyle Creek, Florence, Kans. Shad, 1879. 

Dragoon River, Burlingame, Kans. California salmon, 1880. 

Drake’s Creek, Hopkin’s County, Ky. California salmon, 1877. 

S. Mis. 110——60 
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Drake’s Pond, Sussex County, N. J. Schoodic salmon, 1879. 

Drakesville, Morris County, N. J., Lake Hopatcong. Schoodic salmon, 
1879. 

Dresden, Tenn., East Obion River. Shad, 1879. 

Drew’s Lake, Aroostook County, Me. Schoodic salmon, 1878. 

Driftwood Branch, Cameron County, Pa. California salmon, 1879, 1880. 

Dripping Spring, Md., Gunpowder River. California trout, 1880; 
Schoodic salmon, 1880. 

Druid Hill Lake, Baltimore, Md. Schoodic salmon, 1879. 

Dry Fork, White Sulphur Springs, W. Va. Schoodic salmon, 1879. 

Dubuque County, lowa. (See Dubuque, lowa; Epworth, Iowa; Farley, 
Iowa; Worthington, Iowa.) 

Dubuque Creek, Dubuque, Iowa. Penobscot salmon, 1875. 

Dubuque, Iowa, Dubuque Creek. Penobscot salmon, 1875. 

Duck Creek, Clayton, Del. Shad, 1879. 

Dudley Lake, Rice County, Minn. Penobscot salmon, 1875; California 
salmon, 1876, 1878. 

Dug Pond, Natick, Mass. Schoodic salmon, 1876, 1877, 1878, 1879. 

Duluth, Minn., Canosia Lake. Schoodic salmon, 1879. 

Dumont Lake, Allegan County, Mich. California salmon, 1878. 

Dunlap’s Branch, Woodford County, Ky. California salmon, 1876. 

Dunmore Lake, Salisbury, Vt. Schoodic salmon, 1876. 

Duplin County, N. C., Six Runs. Shad, 1879. 

Duplin County, N. C., Goshen Creek. Shad, 1877. 

Duplin County, N. C. (See Warsaw, N. C.) 

Durham, Conn., Cocnochogue River. California salmon, 1874. 

Durham, Conn., Pitsquog Pond. Schoodic salmon, 1880. 

Durham, Conn., West River. California salmon, 1874. 

Dutchess County, N. Y., Fishkill Lake. California salmon, 1874. 

Dutchess County, N. Y., Furnace Pond. Schoodic salmon, 1879. 

Dutchess County, N. Y., Little Thala Pond. Schoodic salmon, 1879. 

Dutchess County, N. Y., Long Pond. Schoodic salmon, 1879. 

Dutchess County, N. Y., Silver Lake. California salmon, 1874. 

Dutchess County, N. Y., Sylvan Lake. Schoodic salmon, 1879. 

Dutchess County, N. Y., Upton’s Pond. Schoodic salmon, 1879. 

Duxbury, Mass., Island Creek Pond. Schoodie salmon, 1877. 

Eagle Creek, Gallatin County, Ky. California salmon, 1877. 

Eagle Lake, Blue Earth County, Minn. California salmon, 1876. 

Eagle Lake, Cottonwood County, Minn. California salmon, 1877. 

Eagle Lake, Kandiyohi County, Minn. California salmon, 1876, 1877. 

Eagle Lake, Lassen County, Cal. Whitefish, 1879. 

Eagle Lake, Washington County, Minn. California salmon, 1876. 

Eagleville, Ohio, Grand River. California salmon, 1874; shad, 1874. 

Early Lake, Dakota County, Minn. California salmon, 1878. 

Eastanalbee River, Athens, Tenn. California salmon, 1876; shad, 1876. 

East Bridgewater, Mass., Satucket River. Schoodic salmon, 1877, 1878. 
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East Brookfield, Mass., Furnace Pond. Schoodic salmon, 1879, 1879. 

East Coon River, Iowa. California salmon, 1879. 

East Hampton, Conn., Hampton Pond. Schoodic salmon, 1876, 1877, 
1878. 

East Hampton, Conn., Lake Pocatapaug. Schoodic salmon, 1879. 

East Haven, Conn., Saltonstall Lake. Schoodie salmon, 1°77, 1878, 

1879. 

East Lake, Minn. California ie a 1877. 

East Obion River, Dresden, Tenn. Shad, 1879. 

Easton, Md., Miles River. Shad, 1878. 

Easton, Ma., , tributary of Miles Giese pond. Sehoodie salmon, 1878. 

Easton, Md., Tread Haven Creek. Shad, 1878. 

Easton, neat Bushkill Creek. California salmon, 1874, 1878, 1879. 

Easton, Pa., Heitzman Spring Brook. Penobscot salmon, 1873. 

East Pond, Waketield, N. H. Schoodic salmon, 1879. 

East River, Guilford, Conn. Penobscot salmon, 1875. 

East River, Hereford, Md. California salmon, 1879. 

East Skunk River, Iowa. California salmon, 1879. 

Eaton County, Mich., Thorn Apple Lake. California salmon, 1875. 

Eaton, Me., Mattawamkeag River. Penobscot salmon, 1874. 

Echo Lake, El Dorado Co., Cal. Schoodic salmon, 1878. 

Echo Lake, Franconia, N. H. Schoodic salmon, 1879, 1880. 

‘Eddy Creek, Caldwell County, Ky. California salmon, 1877, 1878. 

Eden, Md., pond. California trout, 1880; Schoodic salmon, 1880. 

Edgecombe County, N.C. (See Rocky Mount, N. C.) 

Edisto River, Branchville, 8S. C. California salmon, 1877. 

Edisto River, Orangeburg, 8. C. California salmon, 1879. 

Edisto River, S. C. California salmon, 1880. 

Egg Harbor City, N. J., Mullica River. California salmon, 1877. 

El Dorado County, Cal., Echo Lake. Schoodic salmon, 1878. 

El Dorado, Kans., Walnut River. California salmon, 1878, 1879; shad, 
1879. 

Elgin, Il., Fox Lake. California salmon, 1875. 

Elgin, l., Fox River. California salmon, 1874; Penobscot salmon, 
1875. > 

Elgin, Ill., pond. Schoodic salmon, 1878. 

Elgin, Uil., Twin Lake. California salmon, 1875. 

eae town, Ky., Nolin Creek. Schoodic salmon, 1878. 

Elkhart, Ind., Elkhart River. Shad, 1878. 

Elkhart Conny Ind. (See Elkhart, Ind.; Goshen, Ind.) 

Elkhart, Ind., Saint Joseph River. Shad, 1874. 

Elkhart River, Hlkhart, Ind. Shad, 1878. 

Elkhart Lake, Sheboygan County, Wis. Penobscot salmon, 1875. 

Elkhorn Creek, Scott County, Ky. Shad, 1878. 

Elk Ridge Landing, Md., Cascade Branch of Patapsco River. Schoodic 
salmon, 1878. 
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Elk River, Charleston, W. Va. California salmon, 1879, 1880. 

Elk River, Elkton, Md. California salmon, 1876; shad, 1879. 

Elk River, Md. Shad, 1877. ® 

Elk River. (See tributary: Bohemia Creek, of Big Elk River.) 

Elkton, Md., Elk River. California salmon, 1876; shad, 1879. 

Ellenburgh, N. Y., Chazy River. Penobscot salmon, 1875. 

Ellicott City, Md., North Branch Patuxent River. California salmon, 
1876. 

Ellicott City, Md., Patapsco Falls. California trout, 1880. 

Ellicott City, stream. California trout, 1880. 

Ellis County, Kans. (See Ellis, Kans.; Hays City, Kans.) 

Ellis, Kans., Big Creek. California salmon, 1878, 1879. 

Ellis, Kans., Smoky Hill River. California salmon, 1880. 

Ellsworth County, Kans., Smoky Hill River. Schoodice salmon, 1879. 

Ellsworth County, Kans. (See Bluffville, Kans.; Ellsworth, Kans.; 
Farisville, Kans.; Fort Harker, Kans.; Trivoli, Kans.; Venango, 
Kans.; Wilson, Kans.) 

Ellsworth, Kans., Ash Creek. Schoodic salmon, 1880. 

Ellsworth, Kans., pond. Schoodic salmon, 1880. 

Ellsworth, Kans., Smoky Hill River. California salmon, 1877, 1878, 
1879, 1880; shad, 1879. 

Elm Creek, Farisville, Kans. Schoodic salmon, 1880. 

Elmo Lake, Washington County, Minn. California salmon, 1879. 

Elmore, Ohio, Portage River. California salmon, 1877. 

Elmwood Creek, Bourbon County, Ky. California salmon, 1878. 

Elyria, Ohio, Black River. Shad, 1874. 

Elysian Lake, Waseca County, Minn. California salmon, 1876, 1879, 
1880; Penobscot salmon, 1875; Schoodic salmon, 1875. 

Embarrass River, Charleston, Ill. Shad, 1878. 

Emerson Pond, Rindge, N. H. Schoodic salmon, 1880. 

Emily Lake, Le Sueur County, Minn. California salmon, 1876, 1877, 
1878. 

Emmet County, Iowa, lakes. Penobscot salmon, 1876. 

Emmet County, Mich. (See Petoskey, Mich.) | 

Emmittsburgh, Md., Crystal Iron Springs. Schoodic salmon, 1878. 

Emmon’s Creek, Mich. California salmon, 1874. 

Emporia, Kans., Neosho River. California salmon, 1878, 1879, 1880; 
shad, 1879. ; 

Enfield, Me., Cold Spring Pond. Schoodic salmon, 1878. 

Enfield, N. H., Mascoma Lake. Schoodic salmon, 1879. 

Engle Lake, Stevens County, Minn. California salmon, 1878. 

Enoree River, S. C. California salmon, 1880. 

Epsom, N. H., Chesnut Pond. Schoodic salmon, 1880. 

Epworth, Iowa, Little Maquoketa River. California salmon, 1874, 

Erie County, Ohio. (See Castalia, Ohio; Huron, Ohio.) 
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Erie County, Pa., Conneaut Creek. Schoodic salmon, 1880. 

Erie County, Pa., French Creek. Schoodic salmon, 1880. 

Erie County, Pa., Le Beeuf Creek. Schoodic salmon, 1880. 

Erie County, Pa. (See Corry, Pa.; Erie, Pa.) 

Erie Lake, Put-in-Bay, Ohio. California salmon, 1877; Penobscot 
salmon, 1875; Schoodic salmon, 1876. 

Erie Lake, Toledo, Ohio. Whitefish, 1876. 

Erie Lake. (See tributaries: Barrier Lake; Detroit River, Raisin River, 
Cuyahoga, Ashtabula, Grand, and Sandusky Rivers, Castalia Spring 
Stream, Portage River, Maumee River, Cold Creek, Huron River, 
Sandusky River, Grand River, Auglaize River.) 

Erie, Pa., Bay. Schoodic salmon, 1879. 

Erving’s Mill, W. Va., Little Kanawha River. California salmon, 1878. 

Escambia County, Ala. (See Pollard, Ala.) 

Escambia River, Pollard, Ala. Shad, 1878. 

Escambia River. (See tributary: Conecuh River.) 

Espinoza Lake, Monterey County, Cal. Schoodic salmon, 1878. 

Essex County, Mass. (See Boxford, Mass.; Essex, Mass.; Georgetown, 
Mass.; Ipswich River, Mass.; Lynnfield, Mass.; Lynn, Mass.; Middle- 
ton, Mass.; North Andover, Mass.; Salem, Mass.; Wenham, Mass.) 

Essex County, N. J. (See Bloomfield, N. J.) 

Essex County, Vt. (See Concord, Vt.) 

Essex, Mass., Chebacco Lake. Schoodic salmon, 1877, 1879. 

Essex, Vt., Winooski River. Schoodic salmon, 1876. 

Etowah River, Cartersville, Ga. California salmon, 1878; shad, 1878. 

Kvitt’s Creek, Tannery, Md. California salmon, 1874. 

Fairfax County, Va. (See Ferry Landing, Va.; Jackson City, Va.) 

Fairfield County, Conn. (See Brookfield, Conn.; Danbury, Conn.; 
Mianus, Conn.; Newtown, Conn.; Ridgefield, Conn.; Sandy Hook, 
Conn.; Sherman, Conn.; Southport, Conn.; Westport, Conn.) 

Fairfield Pond, Fairfield, Vt. Schoodic salmon, 1876. 

Fairfield, Vt., Fairfield Pond. Schoodie salmon, 1876. 

Fairview, Md., Bush River. California trout, 1880; Schoodie salmon, 
1880. 

Fairview, W. Va., King’s Creek. California salmon, 1878. 

Fall River, Bridgewater, Mass. California salmon, 1877. 

Fall River, Mass., Borden Pond. Schoodic salmon, 1878. 

Fall River, Mass., Sucker Brook. Schoodic salmon, 1878. 

Falls Village, Conn., Canaan Mountain Pond. Schoodic salmon, 1880. 

Falmouth, Mass., Fresh Pond. Schoodic salmon, 1879, 1880. 

Faribault County, Minn., Bass Lake. California salmon, 1876, 1877. 

Faribault County, Minn., Minnesota Lake. California salmon, 1875, 
1876. 

Faribault County, Minn., Minnesota River. California salmon, 1875. 

Faribault, Minn., Cannon River. California salmon, 1877. 

Faribault, Minn, Fox Lake. California salmon, 1877. 
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Faribault Lake, Rice County, Minn. Penobscot salmon, 1875; Schoodie 
salmon, 1875. 

Farisville, Kans., Clear Creek. Schoodic salmon, 1880. 

Farisville, Kans., Elm Creek. Schoodie salmon, 1880. 

Farley, Iowa, Little Maquoketa River. California salmon, 1874. 

Farlow, Ill., Kaskasia River. Shad, 1878. 

Farmington River, Colebrook, Conn. California salmon, 1873, 1873. 

Farmington River, Conn. California salmon, 1876. 

Farmington River, Dakota County, Minn. California salmon, 1875; 
Penobscot salmon, 1875. 

Farmington River, New Hartford, Conn. California salmon, 1875; 
Penobscot salmon, 1875, 1877. 

Farmington River, Pine Meadow, Conn. California salmon, 1874, 1874. 

Farm Pond, Framingham, Mass. Schoodic salmon, 1879. 

Farm River, New Haven, Conn. California salmon, 1875. 

Farmville, Va., Appomattox River. Schoodic salmon, 1879. 

Farquhar Lake, Dakota County, Minn. California salmon, 1878. 

Fauquier County, Va. (See Broad Run Station, Va.; Rectorstown, Va.) 

Fayette County, Iowa. (See Clermont, Iowa; Fayette, Iowa; West 
Union, lowa.) 

Fayette County, Ky. (See Lexington, Ky.) 

Fayette, Iowa, Turkey River. California salmon, 1875. 

Fayette, Iowa, Volga River. California salmon, 1875. 

Federalsburgh, Md., branch of Nanticoke River. California salmon, 
1876. 

Federalsburgh, Md., Nanticoke River. California salmon, 1879, 1880; 
shad, 1878, 1879. 

Felch’s Lake, San Mateo County, Cal. Schoodic salmon, 1878. 

Ferguson Creek, Winona County, Minn. California salmon, 1878. 

Ferrisburgh, Vt., Lewis Creek. Penobscot salmon, 1875. 

Ferry Landing, Fairfax County, Va., Potomac River. Shad, 1875, 1875, 
1876. 

Fife Lake, Mich., Fife Lake. Whitefish, 1876. 

Fillmore County, Minn., Benton Creek. California salmon, 1878. 

Fillmore County, Minn., Camp Creek. California salmon, 1878. 

Fillmore County, Minn., Jordan’s Creek. California salmon, 1878. 

Fillmore County, Minn., Kingsley Creek. California salmon, 1878. 

Fillmore County, Minn., Middle Branch of Root River. California sal- 
mon, 1878. 

Fillmore County, Minn., North Branch of Root River. California sal- 
mon, 1878. 

Fillmore County, Minn., North Branch of Watson Creek. California 
salmon, 1878. 

Fillmore County, Minn., Rush Creek. California salmon, 1878. 

Villmore County, Minn., South Branch of Root River. California sal- 
mon, 1878. 
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Fillmore County, Minn., Spring Creek. California salmon, 1878. 

Fillmore County, Minn., Spring Valley. California salmon, 1878. 

Fillmore County, Minn., Fenberg Brook. California salmon, 1878. 

Fillmore County, Minn., Walker Creek. California salmon, 1878. 

Fillmore County, Minn., Watson Creek. California salmon, 1878. 

Fillmore County, Minn., Willow Creek. California salmon, 1878. 

Fillmore County, Minn. (See Lanesborough, Minn.; Pilot Mound, 
Minn.; Spring Valley, Minn.) 

Fincastle, Va., Craig’s Creek. Schoodic salmon, 1879. 

Fish Creek, Bellton, W. Va. California salmon, 1879, 1880. 

Fish Creek, Burton, W. Va. California salmon, 1879, 1880. 

Fish Creek, Littleton, W. Va. California salmon, 1877, 1878, 1879, 
1880; Schoodic salmon, 1879. 

Fish Creek, N. Y. California salmon, 1873, 1874. 

Fishing Creek, Wetzel County, W. Va. Schoodic salmon, 1878. 

Fishing Creek, Mannington, W. Va. California salmon, 1878, 

Fishkill Lake, Dutchess County, N. Y. California salmon, 1874. 

Fish Lake, Wis. California salmon, 1879. 

Flax Pond, Lynn, Mass. Schoodic salmon, 1878. 

Fleming’s Mills, Md., Chicacomico River. California salmon, 1879. 

Flint County, Mich., Flint River. California salmon, 1875. 

Flint River, Albany, Ga. Shad, 1878, 1880. 

Flint River, Flint County, Mich. California salmon, 1875. 

Flint River, Jonesborough, Ga. California salmon, 1878. 

Flint River, Mich. Shad, 1873. 

Flint River, Montezuma, Ga. Shad, 1878. 

Florence, Kans., Cottonwood River. California salmon, 1878, 1879, 
1880; shad, 1879. 

Florence, Kans., Doyle Creek. Shad, 1879. 

Floyd County, Ga. (See Rome, Ga.) 

Floyd River, Le Mars, lowa. California salmon, 1875. 

Floyd River, Sioux City, lowa. California salmon, 1875. 

Floyd’s Fork, Jefferson County, Ky. California salmon, 1876. 

Floyd’s Fork, North and East Branches of, Henry County, Ky. Calli- 
fornia salmon, 1876, 1876. 

Fond du Lac County, Wis. (See Metomen, Wis.) 

Fond du Lac, Minn., Saint Louis River. California salmon, 1878; 
Schoodic salmon, 1875. 

Forest Lake, Chisago County, Minn. California salmon, 1877. 

Forest Lake, Washington County, Minn. California salmon, 1876. 

Forestville, Md., pond. Schoodic salmon, 1878. 

Forked Deer River, Humboldt, Tenn. California salmon, 1876. 

Forked Deer River, Jackson, Miss. California salmon, 1876. 

Forked Deer River, Jackson, Tenn. California salmon, 1876; shad, 
1876, 1877. 

Forked Deer River. (See tributary: Middle Fork.) 
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Fort Dodge, Iowa, Des Moines River. California salmon, 1874. 

Fort Edward, N. Wes Fortville Creek. California salmon, 1874. 

Fort Edward, N. Y., Inglesby Creek. California salmon, 1874. 

Fort Edward, N. Y., Peatwig Creek. California salmon, 1874. 

Fort Harker, Kans., Howard’s Lake. Schoodic salmon, 1880. 

Fort Harker, Kans., Smoky Hill River. California salmon, 1880. 

Fort Pendleton, Md., Potomac River. California salmon, 1877, 1880. 

Fort Pendleton, Md., North Branch Potomac River. California sal- 
mon, 1876, 1876, 1878; Penobscot salmon, 1875. 

Fort Pendleton, Md., North Branch Potomac River. California sal- 
mon, 1874. 

Fortville Creek, Fort Edward, N. Y. California salmon, 1874. 

Fortville Creek, N. Y. California salmon, 1873. 

Fort Washington, Md., Potomac River. Shad, 1878, 1880. 

Foss Lake, Stevens County, Minn. California salmon, 1879. 

Foster, R. I., Lilly Pond. Schoodic salmon, 1876. 

Foster, R. I., Searle’s Pond. Schoodic salmon, 1876. 

Fox Lake, Elgin, Ill. California salmon, 1875. 

Fox Lake, Faribault, Minn. California salmon, 1877. 

Fox River, Appleton, Wis. Shad, 1873, 1877. 

Fox River, Cary Station, ll. California salmon, 1879. 

Fox River, Elgin, Il., California salmon, 1874; Penobscot salmon, 1875, 

Fox River, ll. California salmon, 1876, 1877. 

Fox River. (See tributaries: Crystal Lake, Column Lake.) 

Fox River. (See tributary: Wantoma Lake.) 

Framingham, Mass., Farm Pond. Schoodic salmon, 1879. 

Framingham, Mass., Sudbury River. Schoodic salmon, 1876, 1877. 

Franconia, N. H., Echo Lake. Schoodie salmon, 1879, 1880. 

Frankford, Kans., Black Vermillion River. California salmon, 1878, 
1879. 

Franklin County, Kans. (See Ottawa, Kans.) 

Franklin County, Ky., ponds. California salmon, 1878. 

Franklin County, Ky., small streams. California salmon, 1877. 

Franklin County, Mo. (See Pacific, Mo.; Washington, Mo.) 

Franklin County, Ohio. (See Columbus, Ohio.) 

Franklin County, Pa. (See Chambersburgh, Pa.) 

Franklin County, Vt. (See Fairfield, Vt.; Franklin, Vt.; Georgia, Vt.; 
Highgate, Vt.; Swanton, Vt.) 

Franklin, Mo., Meramec River. California salmon, 1878, 1879; shad, 
1879. 

Franklin, N. H., Pemigewasset River. Penobscot salmon, 1876. 

Franklin Pond, Franklin, Vt. Schoodic salmon, 1876. 

Franklin, Va., Blackwater River. Shad, 1878, 1878, 1879. 

Franklinville, Md., Garrett County, Savage Creek. California salmon, 
1874. 

Frantz Mill Dam, Clear Spring, Md. California trout, 1880. 
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Frazee City, Minn., Otter Tail River. California salmon, 1880. 
Frederick, Frederick County, Md., Monocacy River. Schoodic salmon, 
1880; California trout, 1880. 
Frederick, Cecil County, Md., Sassafras River. California salmon, 1876. 
Fredericksburgh, lowa, Upper Iowa River. California salmon, 1874. 
Frederick County, Md. (See Buckeystown, Md.; Emmittsburgh, Md.; 
Frederick, Md.; Ijamsville, Md.; Mechanicstown, Md.; Middletown, 
Md.; Monrovia, Md.; Mount Pleasant, Md.; New Market, Md.; Lib- 
ertytown, Md.; Point of Rocks, Md.; Slabtown, Md.; Unionville, Md.; 
Walkersville, Md.; Woodsborough, Md.) 
Frederick County, Va. (See Winchester, Va.) 
Freeborn County, Minn., Lake Albert Lea. California salmon, 1875, 
1876; Penobscot salmon, 1875. 
Freeborn County, Minn., Alden Lake. California salmon, 1878. 
Freeborn County, Minn., Cedar River. California salmon, 1875. 
Freeborn County, Minn., Iowa River. California salmon, 1875. 
Freeborn County, Minn., Pickerel Lake. California salmon, 1876, 1878. 
Freeborn County, Minn. (See Albert Lea, Minn.) 
Freeland, Md., Gunpowder River. California salmon, 1874. 
Freestone Point, Va., Potomac River. Shad, 1875. 
Freestone, Va., Potomac River. Shad, 1878. 
Fremont, Ohio, Sandusky River. California salmon, 1880; Penobscot 
salmon, 1875; Schoodic salmon, 1876; shad, 1874, 1878, 1879, 1880. 
French Broad River, Church Creek, Tenn. California salmon, 1876. 
French Broad River. (See tributary: Swannanoa River.) 
French Creek, Erie County, Penn. Schoodic salmon, 1880. 
French Lake, Rice County, Minn. California salmon, 1876, 1877, 1878. 
Fresh Pond, Falmouth, Mass. Schoodic salmon, 1879, 1880. 
Friar’s Point, Miss., Sunflower River. Shad, 1878. 
Friendship, N. C., North Fork of Deep River. California salmon, 1879. 
Frog Lake, Stevens County, Minn. California salmon, 1878. 
Fulton, Ark., Red River. Shad, 1877, 1879. 
Fulton County, Ga. (See Atlanta, Ga.; Boltonville, Ga.) 
Fulton County, Ky., small streams. California salmon, 1877. 
Fulton, Miss., Tombigbee River. Shad, 1878. 
Fulton, N. Y., Oswego River. California salmon, 1874. 
Furnace Pond, Dutchess County, N. Y. Schoodic salmon, 1879. 
Furnace Pond, East Brookfield, Mass. Schoodie salmon, 1879, 1879. 
-Gadsden County, Fla. (See Midway, Fla.) 
Gaffney City, S. C., Broad River. California salmon, 1877; shad, 1875, 
1880. 
Gainesville, Ga., Chattahoochee River. California salmon, 1878; shad, 
1879. 
Gallatin County, Ky., Eagle Creek. California salmon, 1877. 
Gardiner’s Lake, Salem, Conn. Schoodic salmon, 1876, 1877, 1878, 1879. 
Garrard County, Ky., White Oak Creek. California salmon, 1876. 
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Garrett County, Md. (See Deer Park, Md.; Fort Pendleton, Md.; 
Franklinville, Md.; Oakland, Md.; Swanton, Md.) 

Gasconade County, Mo. (See Herman, Mo.) 

Gasconade River, Jerome, Mo. California salmon, 1876, 1880; shad, 
1880. 

Gaston County, N. C. (See Dallas, N. C.) 

Gates’ Pond, Berlin, Mass. Schoodic salmon, 1876, 1877.. 

Gavin’s Lake, Stevens County, Minn. California salmon, 1878. 

Geauga County, Ohio, Newberry Ponds. California salmon, 1879. 

Genesee County, Mich. (See Linden, Mich.) 

Genesee River, Caledonia, N. Y. California salmon, 1874, 1875. 

Genesee River, Livingston County, N. Y. California salmon, 1875. 

Genesee River, N. Y. California salmon, 1873, 1873, 1874, 1874, 1875. 

Genesee River. (See tributaries: Spring Creek, Caledonia Spring Creek, 
Walter Creek.) 

Geneva Lake, Geneva, Wis. California salmon, 1877, 1878, 1879, 1880. 

Geneva Lake, Walworth County, Wis. California salmon, 1875, 1876, 
1877, 1878, 1879; California trout, 1880; Schoodic salmon, 1876, 1878, 
1879; Penobscot salmon, 1874. 

Geneva, Wis., Geneva Lake. California salmon, 1877, 1878, 1879, 1880. 

Gentry County, Mo., Grand River. California salmon, 1880. 

George Lake, Kandiyohi County, Minn. California salmon, 1877. 

George Lake, Minn. California salmon, 1877. 

Georgetown, Colo., Clear Lake. California salmon, 1874. 

Georgetown, Colo., Green Lake. California salmon, 1874. 

Georgetown, D. C., Little Falls of the Potomac River. Shad. 

Georgetown, Mass., Pentucket Pond. Schoodic salmon, 1877. 

Georgetown, Mass., Rock Pond. Schoodic salmon, 1877. 

Georgetown, Pa., Susquehanna River. Shad, 1880. 

Georgia, Vt., Lamoille River. Penobscot salmon, 1874; shad, 1874, 1875. 

Germanton, N. C., Town Creek. California salmon, 1879. 

Gervais Lake, Ramsey County, Minn. California salmon, 1878. 

Gibson County, Tenn. (See Humboldt Tenn.; Trenton, Tenn.) 

Giles County, Va., Mountain Lake. California salmon, 1876. 

Gillmore’s Creek, Rice County, Minn. California salmon, 1878. 

Gilmore Pond, Jaffrey, N. H. Schoodie salmon, 1880. 

Gist Creek, Shelby County, Ky. California salmon, 1876. 

Glassborough, N. J., Mantua Creek. California salmon, 1876. 

Glasser’s Lakes, Covington, Ky. Schoodic salmon, 1878. 

Glenburn, Me., Pushaw Pond. Schoodic salmon, 1879. 

Glencoe, Md., Gunpowder River. California salmon, 1876. 

Gloucester County, N. J., Raccoon Creek. California salmon, 1879. 

Gloucester County, N. J. (See Glassborough, N. J.; Swedesborough, 
N. J.; Wenonah, N.J.; Williamstown, N. J.; Woodbury, N. J.) 

Glymont, Md., Potomac River. Shad, 1878, 1878. 

Goguac Lake, Battle Creek, Calhoun County, Mich. California salmon, 
1875; Schoodic salmon, 1878. 
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Goguac Lake, Calhoun County, Mich. California salmon, 1875, 1876, 
1878, 1879. 

Goodhue County, Minn., Bell Creek. California salmon, 1878. 

Goodhue County, Minn., mill-pond. California salmon, 1879. 

Goodhue County, Minn. (See Red Wing, Minn.) 

Goose Creek, North Branch of, ChisagoCounty, Minn. California salmon, 
1877. 

Goose Creek, Rectorstown, Va. California salmon, 1876. 

Goose Creek, Stacy, Minn. California salmon, 1879. 

Goose Lake, Woodstock, Mich. California salmon, 1878. 

Gordon County, Ga. (See Resaca, Ga.) 

Gorton’s Pond, Warwick, R. I. Schoodic salmon, 1876. 

Goshen Creek, Mount Olive, N. C. Shad, 1879. 

Goshen Creek, Duplin County, N. C. Shad, 1878. 

Gourd Neck Lake, Kalamazoo County, Mich. California salmon, 1879. 

Govanstown, Md., stream. California trout, 1880. 

Grafton County, N. H. (See Benton, N. H.; Bridgewater, N. H.; Camp- 
ton, N. H.; Canaan, N. H.; Enfield, N. H.; Franconia, N. H.; Holder- 
ness, N. H.; Piermont, N. H.; Plymouth, N. H.; Thornton, N. H.; 
Warren, N. H.; West Campton, N. H.; Woodstock, N. H.) 

Grafton, W. Va., Tygart’s Valley. Shad, 1879. 

Graham Lake, Minn. California salmon, 1877. 

Graham, N. C., Haw River. California salmon, 1877. 

Granby, Conn., Salmon River. Schoodic salmon, 1880. 

Grand Lake, Me. Schoodic salmon, 1876, 1877. 

Grand Lake, Stearns County, Minn. California salmon, 1876, 1878. 

Grand Lake, Washington County, Me. Schoodie salmon, 1878, 1879. 

Grand Rapids, Mich., Perkins & Hess Pond. California salmon, 1874. 

Grand Rapids, Mich., Reed Lake. California salmon, 1876. 

Grand River, Eagleville, Ohio. California salmon, 1874. 

Grand River, Eagleville, Ohio. Shad, 1874. 

Grand River, Ionia, Mich. Shad, 1873. 

Grand River, Jackson County, Mich. Penobscot salmon, 1873. 

Grand River, Jackson, Mich. California salmon, 1876, 1879. 

Grand River, Lansing, Mich. Shad, 1873. 

Grand River, Gentry County, Mo. California salmon, 1880. 

Grand River Railroad Crossing, Henry County, Mo. Shad, 1880. 

Grand River, tributary of, Jackson County, Mich. California salmon, 
1873. 

Grand River. (See tributaries: Sandstone Creek, Perkins & Hess Pond, 
Crouch’s Creek, Crouch’s Fishery, Maple River, Round Lake, Thorn- 
apple Lake, Long Lake, Reed Lake, Church Lake, Pickerel Lake, 
Lamberton Lake, Soft Water Lake.) 

Grand Traverse Bay. (See tributaries: North Boardman River, Rapid 
River, Torch Lake.) 

Grand Traverse County, Mich. (See Fife Lake, Mich.) 
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Grant County, Minn., Huskin’s Lake. California salmon, i878. 

Grant County, Minn., Patchen’s Lake. California salmon, 1878. 

Grant County, Minn., Twin Lake. California salmon, 1878. 

Grant County, W. Va., Luney’s Creek. California salmon, 1879, 1880. 

Grant County, W. Va., Williams’ Ponds. California salmon, 1879, 1880. 

Grant County, W. Va. (See Williamsport, W. Va.) 

Grant County, Wis. (See Boscobel, Wis.) 

Grant County, Wis., streams. California salmon, 1874. 

Grantham, N. H., Stocker’s Pond. Schoodic salmon, 1878. 

Granville County, N. C., Tar River. Shad, 1877. 

Grapevine Creek, Warren, Ind. California salmon, 1875. 

Grayson County, Tex. (See Sherman, Tex.) 

Great Barrington, Mass., Lake Buell. Schoodic salmon, 1879, 1880. 

Great Bend, Kans., Walnut River. California salmon, 1878, 1879 ; shad, 
1879. 

Great Choptank River, Carter’s Bridge, Md. California salmon, 1879. 

Great Egg Harbor River, Atlantic County, N. J. California salmon, 
1879. 

Great Egg Harbor River, May’s Landing. California salmon, 1876. 

Great Egg Harbor River, N. J. California salmon, 1877, 1878. 

Great Egg Harbor River, Weymouth, N. J. California salmon, 1877. 

Great Egg Harbor River, Williamstown, N.J. California salmon, 1876. 

Great Egg Harbor River, Winslow, N. J. California salmon, 1877. 

Great Herring Pond, North Sandwich, Mass. Schoodic salmon, 1876, 
1878. 

Great Pee Dee River, Railroad Crossing, Marion County, S.C. Shad, 
1878, 1880. | 

ireat Pee Dee River. (See tributary : Yadkin River.) 

Great Pond, Braintree, Mass. Schoodic salmon, 1877, 1878, 1880. 

Great Pond, North Andover, Mass. Schoodic salmon, 1876, 1878. 

Great River, Long Island, N. Y. California salmon, 1876, 1877. 

Greeley, Iowa, Turkey River. California salmon, 1875. 

Greeley, Iowa, Volga River. California salmon, 1875. 

Greenbrier County, W. Va. (See Caldwell, W. Va.; Lewisburgh, W. 
Va.; Ronceverte, W. Va.; White Sulphur Springs, W. Va.) 

Greenbrier River, Caldwell, Greenbrier County, W. Va. California 
salmon, 1878. 

Greenbrier River, Hinton, W. Va. Schoodic salmon, 1879. 

Greenbrier River, Ronceverte, Greenbrier County, W. Va. California 
salmon, 1878, 1879, 1880; shad, 1873, 1879. 

Greenbrier River, W. V. California salmon, 1879, 1880. 

Green County, Ky., Booker’s Branch. California salmon, 1877. 

Green County, Ky., Cave Spring Branch. California salmon, 1877. 

Green County, Wis. (See Brodhead, Wis.) 

Greene County, N. Y., tributaries Hudson River. California salmon, 
1878. 
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Greene County, Mo. (See Springfield, Mo.) 

Greene County, Ga., Oconee River. Shad, 1880. 

Greene County, Pa., tributary of Monongahela River. California salmon, 
1876. 

Green Lake, Chisago County, Minn. California salmon, 1877. 

Green Lake, Georgetown, Colo. California salmon, 1874. 

Green Lake, Kandiyohi County, Minn. California salmon, 1876, 1877. 

Green Lake, Green Lake County, Wis. California salmon, 1874. 

Green Lake County, Wis., Green Lake. California salmon, 1874. 

Green Pond, Sherman, Conn. Schoodic Lake, 1878, 1879. 

Green River, Bowling Green, Ky. Shad, 1878. 

Green River, Casey County, Ky. California salmon, 1876. 

Green River, Hendersonville, N. C. California salmon, 1878. 

Green River, McKinney’s Station, Ky. Shad, 1878. 

Green River, Munfordville, Ky. Shad, 1877. 

Green River, Wis. Schoodic salmon, 1879. 

Green River. (See tributaries: Middle, Bumgartner’s, Russell, Rough, 
Noling, Drakes, and Jasper Creeks.) 

Greensborough, Guilford County, N. C., ponds tributary to Cape Fear 
River. Schoodic salmon, 1878. 

Greensborough, Md., Choptank River. California salmon, 1876; shad, 
1878, 1878. > 

Greensborough Pond, Greensborough, Vt. Schoodic salmon, 1878. 

Greensborough, Vt., Greensborough Pond. Schoodic salmon, 1878. 

Greensburgh, Pa., Monongahela River. Shad, 1873. 

Green’s Pond, Oxford, Warren County, N. J. Schoodic salmon, 1879. 

Green Spring Run, Aberdeen, Md. California salmon, 1876. 

Green Spring Run, Burnsides, Harford County, Md. Schoodie salmon, 
1879. 

Green Spring, Baltimore County, Md., pond tributary to Lake Roland. 
California trout, 1880; Schoodic salmon, 1880; pond of Samuel Shoe- 
maker. 

Greenville County, S.C. (See Greenville, S. C.) 

Greenville, 8. C., Saluda River. California salmon, 1879, 1880. 

Greenville, Va., South River. California salmon, 1878. 

Greenwood Lake, Bloomfield, N. J. California salmon, 1876, 1877. 

Greenwood Lake, Passaic County, N. J. California salmon, 1879. 

Greenwood, Md., pond. California trout, 1880. 

Greenwood, Mass., Crystal Lake. Schoodic salmon, 1877, 1878. 

Grenada County, Miss. (See Grenada, Miss.) 

Grenada County, Miss., Yalabusha River. Shad, 1879. 

Grenada, Miss., Yalabusha River. Shad, 1878, 1879. 

Groton, Mass., ponds. Schoodic salmon, 1880. 

Guadalupe County, Tex. (See Seguin, Tex.) 

Guadalupe River, Seguin, Tex. Shad, 1879. 

Guadalupe River. (See tributary: San Marcus River.) 
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Guilford, Conn., East River. Penobscot salmon, 1875. 

Guilford, Conn., Limepaug Lake. Schoodic salmon, 1880. 

Guilford County, N. C. (See Friendship, N. C.; Greensborough, N. C.; 
Jamestown, N. C.) 

Guilford, Ind., Tanner’s Creek. California salmon, 1874, 1876. 

Gull Lake, Kalamazoo County, Mich. California salmon, 1873, 1875. 

Gull Lake, Richland, Mich. California salmon, 1878. 

Gull Pond, Wellfleet, Mass. Schoodic salmon, 1877, 1878. 

Gun Lake, Hillsdale County, Mich. Penobscot salmon, 1873. 

Gunpowder River, Cockeysville, Md. California salmon, 1878, 1879; 
shad, 1877, 1878, 1879; Schoodic salmon, 1878. 

Gunpowder River, Dripping Spring, Md. California trout, 1880. 

Gunpowder River, Freeland, Md. California salmon, 1874. 

Gunpowder River, Glencoe, Md. California salmon, 1876. 

Gunpowder River, branch of, Long Green, Md. California trout, 1880. 

Gunpowder River, Md. Penobscot salmon, 1875. 

Gunpowder River, Monkton, Md. California salmon, 1877. 

Gunpowder River, Parkton, Md. California salmon, 1876, 1878. 

Gunpowder River, Phenix, Md. California salmon, 1876, 1877, 1880. 

Gunpowder River, pond tributary to, Hampton, Md. Schoodic salmon, 
1879. 

Gunpowder River, Railroad Crossing, Baltimore County, Md. Shad, 
1879. 

Gunpowder River, Towsontown, Md. California salmon, 1878, 1879. 

Gunpowder River, Warren, Md. California trout, 1880. 

Gunpowder River. (See tributaries: Little Gunpowder River, Western 
River.) 

Gwinnett County, Ga. (See Norcross, Ga.) 

Gwynw’s Falls, Airy Hill, Md. California trout, 1880; Schoodic sal- 
mon, 1880. 

Habersham County, Ga., Tugaloo River. Shad, 1879. 

Habersham County, Ga. (See Balding’s Mills, Toccoa, Ga.) 

Hackensack River, Bergen County, N. J. California salmon, 1879. 

Hackensack River, tributary of, N. J. Penobscot salmon, 1874. 

Hagerstown, Md., Antietam Creek. California salmon, 1874, 1876, 1879. 

Hagerstown, Md., Conococheague River. California salmon, 1874, 1876, 
1879. 

Hale County, Ala. (See Greensborough, Ala.) 

Half Moon Lake, Dexter, Mich. Whitefish, 1876. 

Half Moon Lake, Putnam, Mich. California salmon, 1878. 

Halfway Pond, Plymouth, Mass. Schoodic salmon, 1876, 1877, 1878. 

Halfway River, Sandy Hook, Conn. Schoodic salmon, 1880. 

Halifax County, N. C. (See Weldon, N. C.) 

Halifax County, Va., Dan River. Shad, 1877. 

Hall County, Ga. (See Gainesville, Ga.) 

Halloran Lake, Ramsey County, Minn. California salmon, 1876. 
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Halstead, Kans., Little Arkansas River. California salmon, 1878, 1879. 

Halstead, Kans., Little River. Shad, 1879. 

Hamlin Lake, Battle Creek, Mich. California salmon, 1876. 

Hamlin Lake, Calhoun County, Mich. Schoodic salmon, 1876. 

Hamilton County, lowa. (See Webster City, lowa.) 

Hamilton County, Ohio. (See Cincinnati, Ohio.) 

Hamilton County, Tenn. (See Chattanooga, Tenn.) 

Hamott’s Mill, Hampshire County, W. Va., Mill Creek. Schoodie sal- 
mon, 1879, 1879. 

Hampden County, Mass. (See Holyoke, Mass.; Ludlow, Mass.; Palmer, 
Mass.; Springfield, Mass.; Westfield, Mass.; Wilbraham, Mass.) 

Hampshire County, Mass. (See Enfield, Mass.; Goshen, Mass.; Hunt- 
ington, Mass.; Smith’s Ferry, Mass.; South Hadley Falls, Mass.) 

Hampshire County, W. Va., Dillon’s Creek. Schoodic salmon, 1878, 
1879. 

Hampshire County, W. Va. (See Institution for Deaf, Romney, W. Va.) 

Hampshire County, W. Va., Mill Creek. Schoodic salmon, 1878. 

Hampshire County, W. Va. (See Hamott’s Mills, W. Va.; Romney, 
W. Va.) 

Hampshire County, W. Va., south tributary to Potomac River. Schoo- 
dic salmon, 1879. 

Hampshire County, W. Va., tributaries to Potomac River. California 
salmon, 1879, 1880. 

Hampshire County, W. Va., tributaries to Potomac River. California 
salmon, 1879, 1880. 

Hampton Creek, S.C. California trout, 1880; Schoodic salmon, 1880. 

Hampton Pond, East Hampton, Conn. Schoodic salmon, 1876, 1877, 
1878. 

Hampton, Baltimore County, Md., pond tributary to Gunpowder River. 
Schoodic salmon, 1879. 

Hancock County, Me. (See Bucksport, Me.; Surry, Me.) 

Hancock County, W. Va. (See Fairview, W. Va.) 

Hand Lake, Sherburne County, Minn. California salmon, 1876. 

Hanging Fork, Lincoln County, Ky. California salmon, 1876. 

Hanging Horn Lake, Carleton County, Minn. California salmcn, 1878. 

Hanover County, Va. (See Taylorsville, Va.) 

Hansca Lake, Brown County, Minn. California salmon, 1878. 

Hardin County, lowa. (See lowa Falls, Lowa.) 

Hardin County, Ky. (See Elizabethtown, Ky.) 

Hardin County, Ky., Middle Creek. California salmon, 1376. 

Hardin County, Ky., Nolin Creek. California salmon, 1877. 

Hardin County, Ky., Rough Creek. California salmon, 1877. 

Hardin County, Ky., Durham’s Branch, Rockeastle County, Ky. Cali- 
fornia salmon, 1877. 

Hardy County, W. Va. (See Moorefield, W. Va.) 

Hardy County, W. Va., Trout Run. Schoodic salmon, 1878. 
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Hardy’s Pond, Waltham, Mass. Schoodie salmon, 1877 (?), 1878, 1879, 
1880. 

Harford County, Md. (See Aberdeen, Md.; Bel Air, Md.; Burnsides, 
Md.; Havre de Grace, Md.; Magnolia, Md.; Norrisville, Md.; Perry- 
man, Md.; Pleasantville, Md.; Savage, Md.; Swan Creek, Md.; Wilna, 
Md.) 

Harford County, Md., Winter’s Run. California salmon, 1877. 

Harford County, Md., Green Spring Run. California salmon, 1879. 

Harper’s Ferry, W. Va., Potomac River. California salmon, 1879. 

Harriott Lake, Hennepin County, Minn. California salmon, 1876, 1877. 

Harrisburg, Pa., Susquehanna River. Shad, 1879, 1880. 

Harrisburg, Pa., Susquehanna River. California salmon, 1873, 1876. 

Harris Dam, Cecil County, Md., Octorara River. California salmon, 
1880. 

Harrison County, Iowa. (See Logan, Iowa.) 

Harrison County, Tex. (See Marshall, Tex.) 

Harrison County, W. Va. (See Clarksburgh, W. Va.; New Salem, 
W. Va.) 

Hart County, Ky., Bumgartner’s Creek. California salmon, 1876. 

Hart County, Ky. (See Mumfordsville, Ky.) 

Hartford, Conn., Colt’s Reservoir. Schoodic salmon, 1880. 

Hartford County, Conn. (See Avon, Conn.; Bristol, Conn.; Broad Brook, 
Conn.; East Hartford, Conn.; East Windsor, Conn.; Farmington, Conn.; 
Forestville, Conn.; Granby, Conn.; Hartford, Conn.; Manchester, 
Conn.; Melrose, Conn.; Newington, Conn.; Thompsonville, Conn. ; 
West Hartford, Conn.; Windsor, Conn.) 

Hartman, Wis., tributaries of Wisconsin River. California salmon, 
1878. 

Hart’s Pond, Canaan, N. H. Schoodic salmon, 1880. 

Harvard, Mass., Bear Hill Pond. Schoodic salmon, 1878, 1879. 

Harvey County, Kans. (See Halstead, Kans.) 

Harvey’s Lake, Dallas, Pa. California salmon, 1880. 

Harvey’s Lake, Wilkesbarre, Pa. Schoodic salmon, 1878, 1879. 

Harvey’s Pond, Barnet, Vt. Schoodic salmon, 1876, 1878. 

Hassel Lake, Swift County, Minn. California salmon, 1878. 

Havre de Grace, Md., North East River. Shad, 1878. 

Havre de Grace, Md., Spesutic Narrows. Shad, 1877 (12 deposits), 
1878 (10 deposits), 1879 (15 deposits), 1880 (10 deposits). 

Havre de Grace, Md., Susquehanna River. Shad, 1876, 1877, 1878, 1879, 
1880. 

Hawley, Minn., Buffalo River. California salmon, 1877. 

Haw River, Graham, N. C. California salmon, 1877. 

Haw River, Allamance County, N. C. Shad, 1877. 

Hayes City, Kans., Big Creek. California salmon, 1878, 1879. 

Hayes City, Kans., Smoky Hill River. California salmon, 1880. 

Haywood County, Tenn. (See Brownsville, Tenn.) 
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Hazleton, Pa. Schoodic salmon, 1878. 

Hearne, Tex., Brazos River. Shad, 1879. 

Heart Lake, Susquehanna County, Pa. Schoodic salmon, 1880. 

Heitzman Spring Brook, Easton, Pa. Penobscot salmon, 1873. 

Hemlock Lake. (See tributary, Spring Brooks.) 

Hempstead County, Ark. (See Fulton, Ark.) 

Hempstead, Tex., Brazos River. Shad, 1874. 

Hempstead, Tex., Clear Creek. California salmon, 1874, 1876. 

Henderson County, N. C. (See Hendersonville, N. C.) 

Henderson, Md., Choptank River. California salmon, 1878, 1879, 1880; 
shad, 1879. 

Hendersonville, N. C., Green River. California salmon, 1878. 

Hennepin County, Minn., Lake Armstrong. California salmon, 1877. 

Hennepin County, Minn., Calhoun Lake. California salmon, 1876. 

Hennepin County, Minn., Harriott Lake. California salmon, 1876, 
1877. 

Hennepin County, Minn., Hokah Lake. California salmon, 1876. 

Hennepin County, Minn., Lake Independence. California salmon, 1877. 

Hennepin County, Minn., Lake Johnson. California salmon, 1877. 

Hennepin County, Minn., Lydard Lake. California salmon, 1878. 

Hennepin County, Minn. (See Minneapolis, Minn.) 

Hennepin County, Minn., Minnetonka Lake. California salmon, 1875, 
1876, 1878; Penobscot salmon, 1875; Schoodic salmon, 1875. 

Hennepin County, Minn., Lake Rebecca. California salmon, 1878. 

Henrico County, Va. (See Richmond, Va.) 

Henry County, Ill. (See Cambridge, Ill.) 

Henry County, Ala. (See Columbia, Ala.) 

Henry County, Ky., East and West Forks of Little Kentucky. Cali- 
fornia salmon, 1876. 

Henry County, Ky., North and East Branches of Floyd’s Fork. Cali- 
fornia salmon, 1876. 

Henry County, Mo., Grand River. Shad, 1880. 

Hereford, Md., East River. California salmon, 1879. 

Herkimer County, N. Y. (See Ilion, N. Y.) 

Herkimer County, N. Y., Jock’s Lake. California salmon, 1874. 

Herkimer County, N. Y., Mud (or Hydraulic) Lake. California salmon, 
1874. 

Herkimer County, N. Y., Spruce Creek. California salmon, 1874. 

Herkimer County, N. Y., West Canada Creek. California salmon, 1874. 

Herkimer County, N. Y., Woodhull Lake. Schoodic salmon, 1879. 

Herman, Mo., Missouri River. Shad, 1872. 

Heron Lake, Jackson County, Minn. California salmon, 1877. 

Herring Creek, Berlin, Md. California salmon, 1879. 

Herring Run, Md., Back River. California salmon, 1878. 

Hersey Creek, Reed City, Mich. California salmon, 1874. 

Hickman County, Tenn. (See Bon-Aqua, Tenn.) 

S. Mis. 110-61 
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Hickman Creek, Jessamine County, Ky. California salmon, 1878. 

Hickory-Nut Gap, N. C., Broad River. California salmon, 1879. 

Higganum, Conn., Higganum Reservoir. Schoodic salmon, 1880. 

Higganum Reservoir, Higganum, Conn. Schoodic salmon, 1880. 

Higgin’s Lake, Roscommon County, Mich. Penobscot salmon, 1874; 
California salmon, 1879 ; Schoodic salmon, 1880. 

High Bridge, Ky. Shad, 1878. 

Highgate, Vt., Hunkerford Brook. California salmon, 1873. 

Highgate, Vt., Kelly Brook. California salmon, 1873. 

Highgate, Vt., Missisquoi River. California salmon, 1873. 

Hillsborough eee N. H., Contoocook River. California salmon, 
1878, 1879. 

Hillsborough County, N. H. (See Antrim, N. H.; Hillsborough Bridge, 
N. H.; Manchester, N. H.; Milford, N. H.; Peterborough, N. H.) 

Hillsborough, Md., Nanticoke River. California salmon, 1878. 

Hillsborough, Md., Tuckahoi Creek. California salmon, 1876, 1878; 
shad, 1878, 1879. 

Hillsdale County, Mich, Barrier Lake. Penobscot salmon, 1873. 

Hillsdale County, Mich., Butternut Creek. California salmon, 1873. 

Hillsdale County, Mich., Gun Lake. Penobscot salmon, 1873. 

Hillsdale County, Mich. (See Hillsdale, Mich.) 

Hillsdale County, Mich., Saint Joseph River, headwaters of. Penob- 
scot salmon, 1873. 

Hillsdale County, Mich., Sand Creek. California salmon, 1878. 

Hillsdale County, Mich. (See Somerset, Mich.) 

Hillsdale, Mich., Baro Beese Lake. California salmon, 1878. 

Hinds County, Miss. (See Jackson, Miss.) 

Hinton, W. Va., Greenbrier River. Schoodic salmon, 1879. 

Hinton, W. Va., New River. California salmon, 1879, 1880; shad, 1879. 

Hockomocko Pond, Westborough, Mass. Schoodic salmon, 1879. 

‘Hog Lake, Lyme, Conn. Schoodic salmon, 1877, 1878, 1879. 

Hokah Lake, Houston County, Minn. California salmon, 1878. 

Hokah Lake, Hennepin County, Minn. California salmon, 1876. 

Holderness, N. H., Squam Lake. Schoodic salmon, 1879. 

Holliston, Mass., ponds. Schoodic salmon, 1880. 

Holly, Mich., Shiawassee River. California salmon, 1876. 

Holly anos, Miss. Cold Water River. Shad, 1878. 

Holston River, Knoxville, Tenn. Shad, 1875, 1876, 1879. 

Holston Bien, Smyth County, Va. Schoodic salmon, 1877. 

Holston River, North Fork of Saltville, Va. Schoodic salmon, 1880. 

Holston River, North Fork of, Sharon Springs, Va. California salmon, 
1880. 

Holston River, South Fork of, Atkins’ Tank, Va. California salmon, 
1880. 

Holyoke, Mass., Ashley Pond. Schoodic salmon, 1878, 1879. 

Holyoke. Mass., Wright Pond. Schoodie salmon, 1879. 
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Honeoye Falls, N. Y. California salmon, 1874. 

Hontoon Lake, Oakland County, Mich. California salmon, 1875. 

Hood’s Mill’s, Md., Patapsco River. California salmon, 1874, 1878, 1878, 
1879. 

Hood’s Mill’s, Md., pond. Schoodie salmon, 1878. 

Hopatcong Lake, Morris County, N. J. California salmon, 1879; white- 
fish, 1876. 

Hopatcong Lake, Drakesville, Morris County, N. J. Schoodie salmon, 
1879. 

Hopkins, County, Ky., Drake’s Creek. California salmon, 1877. 

Hopkinton, Lowa, Maquota River. California salmon, 1875. 

Horry County, 8. C. (See Little River, 8. C.) 

Horse Shoe Lake, Rice County, Minn. California salmon, 1878. 

Horse Shoe Lake, Sibley County, Minn. California salmon, 1877. 

Houghton’s Pond, Milton, Mass. Schoodic salmon, 1878, 1879. 

Housatonic River, Conn. California salmon, 1876. 

Housatonic River, New Milford, Conn. California salmon, 1875 ; Penob- 
scot salmon, 1877; shad, 1873, 1874. 

Housatonic River, tributary to, Newtown, Conn. Schoodic salmon, 1879. 

Housatonic River. (See tributary: Butler Brook.) 

Housatonic River. (See tributary: Main River, Butler Brook.) 

Houston County, Minn., Barnum Pond. Schoodic salmon, 1879. 

Houston County, Minn., Como Lake. California salmon, 1878; Schoo- 
dic salmon, 1879. 

Houston County, Minn., Hokah Creek. California salmon, 1878. 

Houston County, Minn., Silver Lake. California salmon, 1878. 

Houston County, Tenn. (See Tennessee Ridge, Tenn.) 

Howard County, Md. (See Elk Ridge Landing, Md.; Ellicott, Md.; 
Savage, Md.) 

Howard County, Md., tributaries of Patuxent River. California salmon, 
1874. 

Howard County, Mo. (See Armstrong, Mo.; Franklin, Mo.) 

Howard Lake, Wright County, Minn. Penobscot salmon, 1875. 

Howard, Cass County, Mich., Barrow Lake. California salmon, 1878. 

Howard’s Lake, Fort Harker, Kans. Schoodic salmon, 1880. 

Howard’s Lower Creek, Clark County, Ky. California salmon, 1876. 

Howard’s Upper Creek, Clark County, Ky. California salmon, 1876. 

Howland, Maine, Seboois River. Penobscot salmon, 1874, 1875. 

Hubbardston, Mass., Asnaconconic Pond. Schoodic salmon, 1878, 1879. 

Hubbardton,Vt., pond. Schoodic salmon, 1876. 

Hudson River, tributaries to, Green County, N. Y. California salmon, 
1878. 

Hudson River, tributary to, N. Y. Penobscot salmon, 1873. 

Hudson River. (See tributaries: Mohawk, Saranac, Salmon, Chazy Riv- 
ers; Battenkill Creek; Fortsville, Peatwig, Sanquoit, West Canada, 
Spruce, Inglesby, Sequoit and Willow Creeks; Oriskany and Mohawk 
Rivers; Fishkill, Silver, Jock’s, Mud, and Seneca Lakes.) 
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Hugh’s River, Pennsborough, W. Va. California salmon, 1878. 

Humboldt, Tenn., Forked Deer River. California salmon, 1876. 

Humboldt, Tenn., Middle Fork of Forked Deer River. Shad, 1878. 

Hummock Pond, Nantucket, Mass. Schoodic salmon, 1877. 

Humphreys County, Tenn. (See Johnsonville, McEwen’s Station, Tenn.)- 

Hunkerford Brook, Highgate, Vt. California salmon, 1873. 

Hunterdon County, N. J. (See Bloomsbury, N. J.) 

Huntingdon County, Pa. (See Huntingdon, Pa.) 

Huntingdon, Pa., Juniata River. Penobscot salmon, 1880. 

Huntingdon, Tenn., South Fork of Obion River. Shad, 1878. 

Huntington, Mass., Norwich Pond. Schoodic salmon, 1877. 

Huntington County, Ind. (See Warren, Ind.) 

Huron County, Ohio. (See Monroeville, Ohio.) 

Huron Lake, tributary to, South Lawn, Il. Penobscot salmon, 1874. 

Huron Lake, tributary to, Wildwood, Hl. Penobscot salmon, 1874. 

Huron Lake. (See tributaries: Saugeen River, Au Sable River, Rifle 
River, Shiawassee River.) 

Huron, Ohio, Huron River.» California salmon, 1878. 

Huron River, Huron, Ohio. California salmon, 1878. 

Huron River, Monroeville, Ohio. California salmon, 1874; shad, 1874. 

Huron River, Washtenaw County, Mich. California salmon, 1876. 

Hurricane Creek, Crittenden County, Ky. California salmon, 1877. 

Huskin’s Lake, Grant County, Minn. California salmon, 1878. 

Hutchinson, Kans., Cow Creek. California salmon, 1878, 1879; shad, 
1879. 

Ijamsville, Md., pond. California trout, 1880. 

Illinois River, Ill. California salmon, 1876, 1877. 

Illinois River, Ind., Kankakee River. 

illinois River. (See tributaries: Rock River, Fox River, Kankakee 
River, Geneva Lake, Elkhart, Cedar Rock, and Devil’s Lakes.) 

Independence, Iowa, Wapsipinecon River. California salmon, 1875. 

Independence, Kans., Verdigris River. California salmon, 1778, 1879. 

Independence, Mo., Blue River. California salmon, 1880. 

Independence Lake, Hennepin County, Minn. California salmon, 1877. 

Independence River, Iowa. California salmon, 1879. 

Indiana County, Pa. (See Black Lick Station, Pa.) 

Indianapolis, Ind., White River. California salmon, 1874; shad, 1872, 
1874, 1875, 1879. 

Indian Creek, Cass County, Mich. California salmon, 1875. 

Indian Lake, Kalamazoo County, Mich. California salmon, 1775. 

Indian Lake, Cass County, Mich. California salmon, 1878. 

Ingham County, Mich. (See Lansing, Mich.) 

Inglesby Creek, Fort Edward, N. Y. California salmon, 1874. 

Inman Lake, McPherson County, Kan. Schoodie salmon, 1879; Cal. 
ifornia salmon, 1878, 1879. 

Institution for Deaf, Romney, W. Va., pond. Schoodic salmon, 1879, 
1879, 
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Ionia County, Mich. (See Ionia, Mich.) 

Ionia, Mich., Grand River. Shad, 1873. 

Ionia, Mich., Maple River. California salmon, 1875. 

Jowa City, Iowa, Iowa River. California salmon, 1875. 

Iowa Falls, lowa, Iowa River. California salmon, 1874. 

Iowa River, Freeborn County, Minn. California salmon, 1875. 

Jowa River, lowa. California salmon, 1878, 1879. 

Iowa River, Iowa City, Iowa. California salmon, 1875. 

Iowa River, lowa Falls, lowa. California salmon, 1874. 

Iowa River, Marshalltown, lowa. Penobscot salmon, 1875. 

Iowa River, Mower County, Minn. California salmon, 1875. 

Iowa River, Tama City, Tama County, Iowa. Schoodic salmon, 1878. 

Iowa River (upper), Decorah, Iowa. California salmon, 1875. 

Iowa River, Fredericksburgh, Iowa. California salmon, 1874. 

Iowa River. (See tributary: Cedar River.) 

Ipswich River, Mass. California salmon, 1877. 

Irish Creek. Rockbridge County, Va. Schoodic salmon, 1877. 

Iron County, Mo. (See Arcadia, Mo.) 

Isabella County, Mich. (See Crawford, Mich.) 

Island Creek Pond, Duxbury, Mass. Schoodic salmon, 1877. 

Island Lake, Dexter, Mich. Whitefish, 1876; California salmon, 1878. 

Itawamba County, Miss. (See Fulton, Miss.) 

Jackson City, Fairfax County, Va., Potomac River. Shad, 1873, 1875. 

Jackson County, Ark. (See Newport, Ark.) 

Jackson County, lowa. (See Maquoketa, Iowa.) 

Jackson County, Mich. (See Brooklyn, Mich.; Jackson, Mich.) 

Jackson County, Mich., Grand River. Penobscot salmon, 1873. 

Jackson County, Mich., headwaters of Kalamazoo River. Penobscot 
salmon, 1873. 

Jackson County, Mich., tributary to Grand River. California salmon, 
1873. 

Jackson County, Minn., Heron Lake. California salmon, 1877. 

Jackson County, Minn., lake. California salmon, 1877. 

Jackson, County, Mo. (See Independence, Mo.; Kansas City, Mo.) 

Jackson Lake, Rice County, Minn. Penobscot salmon, 1875. 

Jackson, Mich., Crouch’s Creek. California salmon, 1874. 

Jackson, Mich., Crouch’s Fishery. California salmon, 1874. 

Jackson, Mich., Grand River. California salmon, 1876, 1879. 

Jackson, Mich., east tributary of Kalamazoo River. California salmon, 
1873. ' 

Jackson, Miss., Forked Deer River. California salmon, 1876. 

Jackson, Miss., Pearl River. Shad, 1875, 1876, 1879. 

Jackson River, Alleghany County, Va. California salmon, 1876. 

Jackson River, Clifton Forge, Va. Schoodic salmon, 1879. 

Jackson, Tenn., Forked Deer River. California salmon, 1876; shad, 1876. 

Jacksonville, Ill., lake. California salmon, 1877. 
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Jaffrey, N. H., Gilmore Pond. Schoodie salmon, 1880. 

James River, Webster County, Mo. Shad, 1879. 

James River, Lynehburgh, Va. California salmon, 1878. 

James River, Richmond, Va. Shad, 1878. 

James River, Springfield, Mo. Shad, 1877. 

James River, tributary to, Botetourt County, Va. California salmon, 
1874. 

James River, tributary to, Rockbridge County, Va. California salmon, 
1876. 

James River, tributary to, Va. California salmon, 1874. 

James River. (See tributaries: South tributary Nansemond River; 
Appomattox and Rivana Rivers; Tye, Pedlar, Jackson, North, and 
South Rivers; Buffalo Creek; New Reservoir, and Mountain Lake 
streams.) 

Jamestown, N. C., Bull Run Creek. California salmon, 1878. 

Jamestown, N. C., Deep River. California salmon, 1878. 

Jamestown, N. C., North Fork of Deep River. California salmon, 1878. 

Jasper County, Mo. (See Carthage, Mo.) . 

Jasper River, Warren County, Ky. California salmon, 1878. 

Jefferson County, Fla., Ocilla River. Shad, 1879. 

Jefferson County, Kans. (See Valley Falls, Kans.) 

Jefferson County, Ky., Floyd’s Fork. California salmon, 1876. 

Jefferson County, N. Y., Bowell Creek. California salmon, 1878. 

Jefferson County, W.Va. (See Shepherdstown, W. Va.; Harper’s Ferry, 
We 'Va.) 

Jefferson County, W. Va., streams. California salmon, 1879, 1880. 

Jefferson Lake, Le Sueur County, Minn. California salmon, 1878. 

Jennings Pond, Davis County, Utah. California salmon, 1876, 1877. 

Jennings Run, Md., Wills Creek. California salmon, 1374. 

Jerome, Phelps County, Mo., Gasconade River. California salmon, 
1876, 1880; shad, 1880. 

Jessamine County, Ky., Hickman Creek. California salmon, 1878. 

Jessamine County, Ky., Jessamine Creek. California salmon, 1878. 

Jessamine Creek, Jessamine County, Ky. California salmon, 1878. 

Jock’s Lake, Herkimer County, N. Y. California salmon, 1874. 

Joe’s Pond, Danville, Vt. Schoodic salmon, 1878. 

Johanna Lake, Ramsey County, Minn. California salmon, 1875, 1876, 
1877; Schoodic salmon, 1875; Penobscot salmon, 1875. 

Johnson County, Iowa. (See Iowa City, lowa, Oxford, lowa.) 

Johnson Lake, Hennepin County, Minn. California salmon, 1877. 

Johnsonville, Tenn., Tennessee River. Shad, 1879. 

John’s River, Burke County, N.C. California trout, 1880. 

John’s River, Morganton, N. C. California salmon, 1878, 1879. 

John’s River, Morganton, Burke County, N. ©. Schoodie salmon, 1878. 

Jonesborough, Ga., Flint River. California salmon, 1877. 

Jones County, Iowa. (See Anamosa, Iowa; Monticello, Iowa.) 
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Jones County, N.C. (See Pollocksville, N. C.) 

Jones Creek, Dover, Del. Shad, 1880. 

Jones Falls. (See tributary: Stony Run.) 

Jones Lake, Wayne County, Pa. Schoodic salmon, 1878. 

Jones Pond, Raymond, N. H. Schoodic salmon, 1879. 

Jordan Creek, Fillmore County, Minn. California salmon, 1878. 

Jordan River, Jordan, Utah. California salmon, 1873, 1874, 1875, 1877; 
shad, 1875. 

Jordan River. (See tributary: Mill Creek.) 

Jordan, Salt Lake County, Utah, Jordan River. California salmon, 
1873, 1874, 1875, 1877; shad, 1875. 

Josephine Lake, Ramsey County, Minn. California salmon, 1876, 1876, 
1877. 

Juab County, Utah, Silver Creek. California salmon, 1876. 

Julia Lake, Sherburne County, Minn. California salmon, 1878. 

Junction City, Kans., Republican River. California salmon, 1878, 1879. 

Juniata River, Blair County, Pa. California salmon, 1880. 

Juniata River, Huntingdon, Pa. Penobscot salmon, 1880. 

Juniata River, Newport, Pa. California salmon, 1877. 

Juniata River, Tyrone, Pa. California salmon, 1879. 

Juniata River. (See tributary: Trout Run.) 

Kalamazoo County, Mich., Gourd Neck Lake. California salmon, 1879. 

Kalamazoo County, Mich., Gull Lake. California salmon, 1873, 1875. 

Kalamazoo County, Mich., Indian Lake. California salmon, 1875. 

Kalamazoo County, Mich. (See Kalamazoo, Mich.; Richland, Mich.) 

Kalamazoo County, Mich., Lewis Lake. California salmon, 1875, 

Kalamazoo County, Mich., Long Lake. Schoodic salmon, 1876; shad, 
1873. 

Kalamazoo County, Mich., Lyon’s Lake. California salmon, 1875. 

Kalamazoo County, Mich., MeMartin’s Lake. California salmon, 1875. 

Kalamazoo County, Mich., Portage River. California salmon, 1875. 

Kalamazoo County, Mich., Putty Lake. California salmon, 1875. 

Kalamazoo County, Mich. (See Richland, Mich.) 

Kalamazoo, Mich., Spring Brook Creek. California salmon, 1874. 

Kalamazoo County, Mich., Twin Lakes. California salmon, 1875. 

Kalamazoo County, Mich., Wood’s Lake. California salmon, 1875. 

Kalamazoo, Mich., Baptist Seminary Pond. California salmon, 1875. 

Kalamazoo, Mich., pond at Lunatic Asylum. California salmon, 1874. 

Kalamazoo River, east tributary of, Jackson, Mich. California salmon, 
1873. 

Kalamazoo River, headwaters of, Jackson County, Mich. Penobscot 
salmon, 1873. 

Kalamazoo River, lake tributary of, Ross, Mich. California salmon, 
1873. 

Kalamazoo River. (See tributaries: Gull, Goguac, Hamblin, Dumont, 
and Long Lakes.) 
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Kalkaska County, Mich., Blue Lake. California salmon, 1879. 
Kalkaska County, Mich. (See Crofton, Mich.; Kalkaska, Mich.) 
Kalkaska County, Mich., Log Lake. Schoodic salmon, 1876. 
Kalkaska County, Mich., Rapid River. California salmon, 1876. 
Kalkaska County, Mich., Torch Lake. California salmon, 1876. 
Kalkaska, Mich., North Boardman River. California salmon, 1876. 
Kanawha County, West Va. (See Charleston, W. Va.) 

Kanawha River, Charlestown, Kanawha County, W. Va. California 
salmon, 1878. 

Kanawha River. (See tributaries: Greenbrier River, Elk River, New 
River.) 

Kandiyohi County, Minn., Diamond Lake. California salmon, 1877. 

Kandiyohi County, Minn., Eagle Lake. California salmon, 1876, 1877, 
1877. 

Kandiyohi County, Minn., George Lake. California salmon, 1877. 

Kandiyohi County, Minn., Green Lake. California salmon, 1876, 1877, 
1877. 

Kandiyohi County, Minn. (See Wilmar, Minn.) 

Kane County, Ill. (See Elgin, IL.) 

Kanesiae Pond, Danbury, Conn. Schoodic salmon, 1880. 

Kankakee River, Il. California salmon, 1876, 1877, 1878. 

Kankakee River, La Porte, Ind. California salmon, 1875. 

Kankakee River, Michigan City, Ind. California salmon, 1876. 

Kankakee River. (See tributary: Grapevine Creek.) 

Kansas City, Mo., Kansas River. Shad, 1876. 

Kansas River, Kansas City, Mo. Shad, 1876. 

Kansas River. (See tributaries: Red Vermillion, Big Blue, Republican, 
Solomon, Soldier, Vermillion, and Smoky Hill Rivers; Spring, Clear, 
Chapman’s, Wakarusa, Dragoon, and Delevan Creeks; Silver and 
Lyndon Lakes.) 

Kaskaskia River, Belleville, Ill. California salmon, 1877. 

Kaskaskia River, Farlow, Ill. Shad,-1878. 

Kasota, Minn., Minnesota River. California salmon, 1877. 

Keene’s Lake, Calais, Me. Schoodic salmon, 1878, 1879. 

Keene’s Lake, Keene’s Lake Stream. California salmon, 1879. 

Keene’s Lake Stream, Keene’s Lake, Me. California salmon, 1879. 

Kelly Brook, Highgate, Vt. California salmon, 1873. 

Kennebago Stream, Me. Schoodie salmon, 1874. 

Kennebec County, Me. (See Manchester, Me.; Waterville, Me.) 

Kennebec River, Waterville, Me. Shad, 1880. 

Kennebec River, Waterville, Me. Shad, 1874. 

Kennedy Lake, Dakota County, Minn. California salmon, 1876, 
1878. 

Kenosha Lake, Danbury, Conn. Schoodic salmon, 1879. 

Kensington, Ill., Calumet River. California salmon, 1874; Penobscot 
salmon, 1874. 
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Kent, Conn., Spectacle Ponds. Schoodic salmon, 1877, 1878. 

Kent, Ohio, Cuyahoga River. Shad, 1872. 

Kent County, Del. (See Clayton, Del.; Dover, Del.; Milford, Del.) 

Kent County, Md. (See Millington, Md.) 

Kent County, Mich., Church Lake. California salmon, 1876. 

Kent County. (See Grand Rapids, Mich.) 

Kent County, Mich., Laberton Lake. California salmon, 1876. 

Kent County, Mich., Pickerel Lake. California salmon, 1876. 

Kent County, Mich. (See Ross, Mich.) 

Kent County, Mich., Soft Water Lake. Califernia salmon, 1876. 

Kent County, R. I. (See Warwick, R. I.) 

Kenton County, Ky. (See Covington, Ky.) 

Kent’s Creek, Rockford, Ill. California salmon, 1877. 

Kentucky River, Lexington, Ky. California salmon, 1876. 

Kentucky River, Mercer County, Ky. Shad, 1878. 

Kentucky River. (See tributaries: Dick’s, Lane’s, Cane’s, and McCon- 
nell’s Rivers; White Oak, Otter, Silver, Hanging Fork, Dunlap’s 
Branch, Lulbegrud, Howard’s Upper, Howard’s Lower, Big Spring 
Branch, Thomas Spring Branch, Saunder’s Spring Branch, Hickman, 
Jessamine, and Elkhorn Creeks.) 

Kerr’s Creek Bridge, Rockbridge County, Va., North River: California 
salmon, 1878, 1879. 

Keshena, Wis., lakes. Whitefish, 1875, 1876. 

Kettle Creek, Westport, Pa. California salmon, 1878. 

Kettle Pond, Washington County, Vt. Schoodic salmon, 1876. 

Kettle River. (See tributaries: Moose, Bear, Cub, Moose Horn, Chubb, 
and Hanging Horn Lakes. 

Keyser, W. Va., Potomac River. California salmon, 1876, 1878, 1880. 

Kimball Lake, Stearns County, Minn. California salmon, 1877, 1878. 

Kingman, Me., Mattawamkeag River. Penobscot salmon, 1875, 1876. 

King’s County, N. Y. (See Brooklyn, N. Y.) 

Kingsley Creek, Fillmore County, Minn. California salmon, 1878. 

Kingsley Lake, Ramsey County, Minn. California salmon, 1876. 

Kingston, R. I., Warden’s Pond. Schoodic salmon, 1878. 

Kinniconick Creek, Vanceburgh, Ky. Schoodic salmon, 1878. 

Kipmuck Pond, Milford, Mass. Schoodic salmon, 1879. 

Knapp’s Creek, Burritt, Winnebago County, Il. California salmon, 
1877. 

Knob Creek, Bullitt County, Ky. California salmon, 1877. 

Knox County, Ohio. (See Mount Vernon, Ohio.) 

Knox County, Tenn. (See Knoxville, Tenn.) 

Knoxville, Tenn., Holston River. Shad, 1875, 1876, 1879. 

Korom’s Lake, Minn. California salmon, 1877, 1879. 

Kosciusko, Miss., Pearl River. California salmon, 1876. 

Krameroth Pond, Ramsey County, Minn. California salmon, 1878. 
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Labar’s Pond, Wis. California salmon, 1879. 

Laberton Lake, Kent County, Mich. California salmon, 1876. 

Lackawanna County, Pa. (See Scranton, Pa.) 

La Crosse River, Sparta, Wis. California salmon, 1879. 

La Cygne, Kans., Marais des Cygnes River. Shad, 1879. 

La Fayette County, Miss. (See Abbeville, Miss.) 

La Fayette County, Miss., Tallahatchie River. Shad, 1878, 1879. 

La Fayette County, Miss., Yocana River. Shad, 1879. 

La Fayette County, Wis., streams. California salmon, 1874. 

La Fayette, Ind., Wabash River. Shad, 1880. 

Laguna Honda, San Francisco, Cal. Schoodic salmon, 1878. 

Lake City, Minn., Mississippi River. California salmon, 1877. 

Lake County, Cal., Clear Lake. Whitefish, 1872, 1873. 

Lake County, Ill. (See Sand Lake, 111.) 

Lake County, Mich., Big Star Lake. California salmon, 1876. 

Lakeland, Washington County, Minn. California salmon, 1876. 

Lake of the Woods, Branch County, Mich. California salmon, 1875. 

Lake Park, Minn., lake. California salmon, 1880. 

Lake Spring, Salem, Va. Schoodic salmon, 1880. 

Lakeville, Conn., Wanonscoponus Lake. Schoodic salmon, 1876, 1877, 
1879. 

Lambertville, N. J. (See Point Pleasant, Pa.) 

Lamine River, Morgan County, Mo. California salmon, 1880. 

Lamoille River, Vt. Penobscot salmon, 1873. 

Lamoille River, Georgia, Vt. Penobscot salmon, 1874; shad, 1874, 
1875. 

Lancaster County, Pa. (See Chickies, Pa.; Columbia, Pa.; Lancaster, 
Pa.; Marietta, Pa.; Salisbury, Pa.) 7 

Lancaster County, Pa., Chiquesalunga Creek. California salmon, 1875, 
1877; Penobscot salmon, 1874. 

Lancaster County, Pa., Donegal Run. Schoodic salmon, 1880. 

Lancaster, Mass., Nashua River. California salmon, 1876; Penobscot 
salmon, 1876. 

Lancaster, Mass., ponds. Schoodie salmon, 1876, 1877. 

Lanesborough, Minn., tributary of Root River. California salmon, 1876. 

Lane’s Run, Scott County, Ky. California salmon, 1876. 

Lansing, Mich., Grand River. Shad, 1873. 

La Porte County, Ind. (See La Porte, Ind.; Michigan City, Ind.) 

La Porte, Ind., Kankakee River. California salmon, 1875. 

La Porte, Ind., Stony Lake. Schoodic salmon, 1880. 

Larned, Kans., Pawnee Creek. California salmon, 1878, 1879, 1880; 
shad, 1879. 

Lassen County, Cal., Eagle Lake. Whitefish, 1879. 

La Sueur County. (See Kasota, Minn.) 

Lauderdale County, Miss. (See Meridian, Miss.) 

Laura Lake, Blue Earth County, Minn. California salmon, 1876. 
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Laurel County, Ky., White Oak Branch. California salmon, 1877. 

Laurel, Md., Patuxent River. California salmon, 1875, 1876, 1878, 
1879; shad, 1877, 1878, 1879, 1880. 

Lawrence County, Mo. (See Pierce City, Mo.) 

Lawrence, Mass., ponds. Schoodic salmon, 1878. 

Lead Mines, Wythe County, Va., New River. Schoodic salmon, 1880. 

Leavenworth County, Kans. (See Delaware, Kans.; Stranger, Kans.) 

Lebanon, Ala., Big Wills Creek. Shad, 1879. 

Le Beeuf Creek, Erie County, Pa. Schoodie salmon, 1880. 

Le Mars, Iowa, Floyd River. California salmon, 1875. 

Lemonweir River, Tomah, Wis. California salmon, 1879. 

Lemonweir River, Tunnel City, Wis. California salmon, 1879. 

Lenawee County, Mich. (See Palmyra, Mich.; Raisin Centre, Mich. ; 
Woodstock, Mich.) 

Lenawee County, Mich., tributaries of Raisin River. California salmon, 
1875. 

Le Roy, Mich., Rose Lake. Whitefish, 1876. 

Le Sueur County, Minn., Lake Emily. California salmon, 1876, 1877, 
1878. 

Le Sueur County, Minn., Lake Jefferson. California salmon, 1878. 

Le Sueur County, Minn., Lake Letook. California salmon, 1879. 

Le Sueur County, Minn., Lake Takota. California salmon, 1879. 

Le Sueur County, Minn., Lake Washington. California salmon, 1878. 

Letook Lake, Le Sueur County, Minn. California salmon, 1879. 

Lewisburgh, Green Brier County, W. Va., Sinking Creek. California 
salmon, 1878. 

Lewisburgh, Pa., Buffalo Creek. California salmon, 1879. 

Lewis County, Ky. (See Vanceburgh, Ky.) 

Lewis County, W. Va. (See Walkersville, W. Va.; Weston, W. Va.) 

Lewis Creek, Fernsburgh, Vt. Penebscot salmon, 1875. 

Lewis Lake, Kalamazoo County, Mich. California salmon, 1875. 

Lexington, Va., Buffalo Creek. Schoodic salmon, 1879. 

Lexington, Ky., Kentucky River. California salmon, 1876. 

Lexington, Mo., Missouri River. California salmon, 1880. 

Lexington, Va., McKee’s Spring. Schoodic salmon, 1879. 

Lexington, Va., North River. California salmon, 1877, 1878; Schoodie 
salmon, 1879. 

Lexington, Va., South River. Schoodic salmon, 1879; California salmon, 
1878, 1880. 

Liberty Grove, Md., Octorora Creek. California salmon, 1874, 1878. 

Liberty, N. Y., Cohocton River. California salmon, 1873. 

Licking County, Ohio, Licking Reservoir. California salmon, 1879. 

Licking Reservoir, Licking County, Ohio. California salmon, 1879. 

Licking River, Mount Sterling, Ky. Shad, 1877. 

Licking River. (See tributary: Strodes Creek.) 

Lilly Pond, Foster, R. I. Schoodie salmon, 1876. 
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Limepang Lake, Guilford, Conn. Schoodic salmon, 1880. 

Limerick Lake, Aroostook County, Me. Schoodic salmon, 1878. 

Lincoln County, Ky., Dick’s River. California salmon, 1876. 

Lincoln County, Ky., Hanging Fork. California salmon, 1876. 

Lincoln County, Ky. (See McKinney’s Station, Ky.) 

Lincoln County, Me. (See Damariscotta, Me.) 

Lincoln, Mass., Sandy Pond. Schoodic salmon, 1876, 1877. 

Linden, Mich., Cook’s Lake. Whitefish, 1876. 

Linden, Mich., Day Lake. Whitefish, 1876. 

Linden, Mich., Round Lake. Whitefish, 1876. 

Linden, Mich., Silver Lake. Whitefish, 1876. 

Linkwood, Md., Transquaking River. California salmon, 1879. 

Linn County, lowa. (See Cedar Rapids, lowa; Marion, Iowa; Spring- 
ville, lowa;.Walker, Lowa.) 

Linn County, Kans. (See La Cygne, Kans.) 

Linsey’s Creek, Grant County, W. Va. California salmon, 1879, 1880. 

-Linville River, Bridgewater, N. C. California salmon, 1878, 1879. 

Linville River, Morganton, N. C. California salmon, 1879. 

Linville River, Morganton, Burke County, N. C. Schoodie salmon, 
1878. 

Lisborn River, Iowa. California salmon, 1879. 

Litchfield, Conn., Bantam Lake. Schoodic salmon, 1876, 1877, 1878, 
1879. 

Litchfield County, Conn. (See Chapinville, Conn.; Colebrook, Conn. ; 
Falls Village, Conn.; Kent, Conn.; Lakeville, Conn.; Litchfield, 
Conn.; New Hartford, Conn.; New Milford, Conn.; New Preston, 
Conn.; Norfolk, Conn.; Pine Meadow, Conn.; Salisbury, Conn.; South 
Kent, Conn.; Warren, Conn.; West Winsted, Conn.; Winsted, Conn.; 
Woodbury, Conn.) 

Litchfield, Meeker County, Minn. Penobscot salmon, 1875; Schoodie 
salmon, 1875. 

Little Arkansas River, Halstead, Kans. California salmon, 1878, 1879. 

Little Arkansas River. (See tributary: Lake Inman.) 

Little Blue River, Waterville, Kans. California salmon, 1878, 1879. 

Little Butts Lake, Ramsey County, Minn. California salmon, 1876. 

Little Elk River, Rock Church, Md. California salmon, 1878. 

Little Falls of the Potomac River, Georgetown, D.C. Shad, 1879, 1880. 

Little Gunpowder River, Monkton, Md. California salmon, 1876, 1876, 
1877, 1878. 

Little Hinkston Creek, Montgomery County, Ky. California salmon, 
1877. 

Little Iowa, Mower County, Minn. California salmon, 1878. 

Little Kanawha River, Erwingsville, W. Va. California salmon, 1878. 

Little Kentucky, East and West forks of, Henry County, Ky. California 
salmon, 1876. 

Little Lorrim, Boyd’s, Md. California salmon, 1878. 
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Little Maquoketa River, Epworth, Iowa. California salmon, 1874. 

Little Maquoketa River, Farley, Iowa. California salmon, 1874. 

Little Miami River, Sidney, Ohio. California salmon, 1875. 

Little Nanticoke River, Seaford, Del. California salmon, 1880. 

Little Patuxent River, Patuxent, Md. California salmon, 1875. 

Little Patuxent River, Mount Airy, Md. California salmon, 1879. 

Little Patuxent River, Savage, Md. California salmon, 1875, 1876, 
1876, 1876. 

Little Pedee, Nichols, S.C. Shad, 1880. 

Little Pipe Creek, Westminster, Md. Schoodic salmon, 1879. 

Little Red River, White County, Ark. Shad, 1879. 

Little River, Christian County, Ky. California salmon, 1878. 

Little River, Halstead, Kans. Shad, 1879. 

Little River, Ousley, Ga. Shad, 1879. 

Little River, S.C. California salmon, 1880. 

Little River, Taylorsville, Va. Shad, 1878. 

Little River, Trigg County, Ky. California salmon, 1877. 

Little Rock, Ark., Arkansas River. California salmon, 1878. 

Little Sandy River, Carter County, Ky. California salmon, 1878. 

Little Sioux River, Cherokee, Iowa. California salmon, 1875. 

Little Thala Pond, Dutchess County, N. Y. Schoodic salmon, 1879. 

Littleton, Wetzel County, W.Va., Fish Creek. California salmon, 1877, 
1878. 

Littleton, W. Va., Fish Creek. California salmon, 1879, 1880; Schoodic 
salmon, 1879. 

Little Youghiogheny River, Deer Park, Md. Shad, 1880. 

Little Youghiogheny River, Oakland, Md. Schoodic salmon, 1880. 

Livermore Falls, N. H., Pemigewasset River. Penobscot salmon, 1876. 

Livingston County, Mich. (See Putnam, Mich.) 

Livingston County, N.Y. (See Caledonia, N. Y.) 

Livingston County, N. Y., Conesus Lake. California salmon, 1875. 

Livingston County, N. Y., Genesee River. California salmon, 1875. 

Livingston County, N. Y., Spring Creek. California salmon, 1879, 1879. 

Lockville, N. C., Cape Fear River. Shad, 1878. 

Lodi, Wis., Spring Creek. California salmon, 1878. 

Logan County, Ohio. (See Bellefontaine, Ohio.) 

Logan, Iowa, Boyer River. Shad, 1878. 

Logansport, Ind., Wabash River. Shad, 1873, 1874. 

Log Lake, Kalkaska County, Mich. Schoodic salmon, 1876. 

Long Green, Md., branch of Gunpowder River. California trout, 1880. 

Long Green, Md., pond tributary to Little Gunpowder River. Schoodic 
salmon, 1880. 

Long Island, N. Y., Conetquoit River. California salmon, 1876, 1877. 

Long Island, N. Y., Gnat River. California salmon, 1876, 1877. 

Long Island Sound, N. Y., small tributaries. Penobscot salmon, 1873. 


974 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [58] 


Long Island Sound, tributary of, Queens County, N.Y. California sal- 
mon, 1874. 

Long Lake, Barry County, Mich. California salmon, 1875. 

Long Lake, Kalamazoo County, Mich. Schoodic salmon, 1876; shad, 
1875. 

Long Lake, Minn. California salmon, 1877. 

Long Lake, Minnetonka, Minn. California salmon, 1877. 

Long Lake, Richland, Mich. California salmon, 1878. 

Long Lake, Watonwan County, Minn. Schoodic salmon, 1879. 

Long Lake, West Winsted, Conn. Schoodie salmon, 1878, 1879. 

Long Lake, Winsted, Conn. Schoodic salmon, 1876, 1877. 

Long Pond, Benton, N. H. Schoodic salmon, 1880. 

Long Pond, Dutchess County, N. Y. Schoodic salmon, 1879. 

Loon Lake, Blue Earth County, Minn. California salmon, 1876, 1877. 

Loon Lake, Crofton, Mich. Whitefish, 1876. 

Lorain County, Ohio. (See Elyria, Ohio.) 

Lord’s Lake, Pontiac, Mich. California salmon, 1876; Penobscot sal- 
mon, 1873. 

Lorewell’s Pond, Wakefield, N. H. California salmon, 1879, 

Lower Bear River. (See tributary: Blacksmith’s Fork.) 

Lowe Lake, Chelsea, Mich. Whitefish, 1876. 

Lowndes County, Ga. (See Ousley, Ga.) 

Lucas County, Ohio. (See South Toledo, Ohio.) 

Lucas County, Ohio. (See Toledo, Ohio; Waterville, Ohio.) 

Lulbregrud Creek, Clark County, Ky. California salmon, 1876. 

Luling, Tex., San Marcus River. Shad, 1879. 

Lunatic Asylum Pond, Kalamazoo, Mich. California salmon, 1874. 

Lunenburgh, Mass., Unkechewaton Pond. Schoodic salmon, 1876, 1877. 

Luzerne County, Pa., Beaver Lake. Schoodic salmon, 1880. 

Luzerne County, Pa., Beaver Lake. Schoodic salmon, 1878. 

Luzerne County, Pa. (See Dallas, Pa.; Hazleton, Pa.; White Haven, 
Pa.; Wilkes Barre, Pa.) 

Lycoming, Pa. (See Ralston, Pa.; Williamsport, Pa.) 

Lydard Lake, Hennepin County, Minn. California salmon, 1878. 

Lyme, Conn., Hog Lake. Schoodie Lake, 1877, 1878, 1879. 

Lyme, Conn., Roger’s Lake. Schoodic salmon, 1876, 1880. 

Lynchburgh, Va., James River. California salmon, 1878. 

Lynch’s Creek, Sumter County, 8. C. Shad, 1880. 

Lyndon Lake, Burlingame, Kans. California salmon, 1880. 

Lynnfield, Mass., Suntaug Lake. Schoodie salmon, 1879. 

Lynn, Mass, Flax Pond. Schoodic salmon, 1878. 

Lynn, Mass., Spring Pond. Schoodic salmon, 1878. 

Lyon County, Kans. (See Emporia, Kans.; Reading, Kans.) 

Lyon Lake, Calhoun County, Mich. California salmon, 1879. 

Lyon’s Lake, Kalamazoo County, Mich. California salmon, 1875. 
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McCann’s Lake, Ramsey County, Minn. California salmon, 1876, 1877 ; 
Schoodic salmon, 1878. 

McCarthy’s Lake, Stevens County, Minn. California salmon, 1877. 

McCloud River, Baird, Cal. California salmon, 1873, 1874, 1875, 1876, 
1877, 1878, 1879, 1880. 

McConnel’s Run, Scott County, Ky. California salmon, 1876. 

MecDonald’s Run, Norrisville, Md. California trout, 1880. 

McDowell County, N. C., Mill Creek. California trout, 1880. 

McDowell County, N.C. (See Marion, N. C.; Old Fort, N. C.) 

MeGrath’s Lake, Dakota County, Minn. California salmon, 1878. 

McGregor, Iowa, Bloody Run. California salmon, 1874. 

McHenry, Lll., Column Lake. California salmon, 1877. 

McHenry County, Ill. (See Crystal Lake, [11.; McHenry, Il.; Rich- 
mond, Lll.; Cary Station, III.) 

MeIndoe’s Falls, Vt., Connecticut River. Penobscot salmon, 1874. 

McKee’s Spring, Lexington, Va. Schoodic salmon, 1879. 

MecKinney’s Station, Ky., Green River. Shad, 1878. 

McKusic’s Lake, Washington County, Minn. Califoruia salmon, 1876, 
1877. 

MecKinsie Lake, Minn. California salmon, 1877. 

McLeod County, Minn., Morrison Lake. California salmon, 1876. 

MeMartin’s Lake, Kalamazoo County, Mich. California salmon, 1875. 

MeMinn County, Tenn. (See Athens, Tenn.) 

Macomb County, Mich. (See Romeo, Mich.) 

Macomb County, Mich. (See Utica, Mich.) 

Macon, Ga., Ocmulgee River. California salmon, 1878; shad, 1876, 
1877, 1878, 1879. 

Macon County, Ga. (See Montezuma, Ga.) 

Macon County, Mo., Chariton River. Shad, 1880. 

Macon County, Mo. (See Callao, Mo.) 

McPherson, Kans., Lake Inman. California salmon, 1878, 1879. 

McPherson County, Kans., Inman Lake. Schoodic salmon, 1879. 

McPherson County, Kans. (See McPherson, Kans.) 

Madaceunk Stream, Me. Penobscot salmon, 1875. 

Madelia Lake, Watonwan County, Minn. California salmon, 1876. 

Madelia, Minn., tributaries of Watonwan River. California salmon, 
1877. 

Madison County, La., Roundaway Creek. Shad, 1879. 

Madison County, La., Tensas River. Shad, 1879. 

Madison County, Miss. (See Canton, Miss.) 

Madison County, Tenn. (See Jackson, Tenn.) 

Madison Lake, Blue Earth County, Minn. California salmon, 1876, 
1877. 

Madison Lake, Wis. Penobscot salmon, 1874. 

Madison, N. H., Silver Lake. Schoodie salmon, 1878. 

Madison, Wis., creek. California salmon, 1878. 
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Madison, Wis., Lake Mendota. California salmon, 1877. 

Madison, Wis., pond. California salmon, 1877. 

Madison County, Ky., Otter Creek. California salmon, 1876. 

Madison County, Ky., Silver Creek. California salmon, 1876. 

Magnolia, Md., Winter’s Run. California salmon, 1876. 

Magog Lake, Acton, Mass. Schoodic salmon, 1879. 

Mahantonga River, Pa. California salmon, 1874. 

Mahantonga River, Upper Paxton, Pa. California salmon, 1873. 

Mahkunae Lake, Stockbridge, Mass. Schoodic salmon, 1878, 1879, 
1880. 

Maiden Run, Pa. California salmon, 1876. 

Main River, Conn. Penobscot salmon, 1873. 

Main River, North Branford, Conn. Penobscot salmon, 1873. 

Mallory Lake, Woodstock, Mich. California salmon, 1878. 

Manchester, Iowa, Maquoketa River. California salmon, 1875; Penob- 
scot salmon, 1875. 

Manchester, Me., Cobosecontee Lake. Schoodic salmon, 1879. 

Manchester, N. H., Nutt’s Pond. Schoodic salmon, 1879. 

Manchester, N. H., Wassabesic Lake. Schoodic salmon, 1879. 

Manchester, Vt., Battenkill Creek. Penobscot salmon. 

Manhattan, Kans., Big Blue River. California salmon, 1878, 1879, 
1880. 

Manhattan, Kans., Blue River. 1879. 

Manistee River, Mae Penobscot salmon, 1873. 

Manistee River, Wexford County, Mich. California salmon, 1879. 

Manistee River. (See tributary: Pine River.) 

Mankato, Minn. Penobscot salmon, 1875. 

Mannington, W. Va., Fishing Creek. California salmon, 1878. 

Manokin River, Princess Anne, Md. Shad, 1878, 1879. 

Mantor Brook, Dodge County, Minn. California salmon, 1878. 

Mantua Creek, Glassborough, N. J. California salmon, 1876, 1877, 
1878. 

Mantua River, Wenonah, N. J. California salmon, 1877. 

Maple River, Ionia, Mich. California salmon, 1875. 

Maple River, Iowa. California salmon, 1879. 

Maple River. (See tributary: Elysian Lake.) 

Maquoketa, Iowa, Maquoketa River. California salmon, 1874. 

Maquoketa River, Iowa. California salmon, 1879. 

Maquoketa River, Charlotte, Iowa. California salmon, 1874. 

Maquoketa River, Delaware, Iowa. California salmon, 1875. 

Maquoketa River, Delhi, Iowa. California salmon, 1875. 

Maquoketa River, Hopkinton, Iowa. California salmon, 1875. 

Maquoketa River, Manchester, Iowa. California salmon, 1874, 1875; 
Penobscot salmon, 1875. 

Maquoketa River, Monticello, lowa. California salmon, 1874. 

Maquoketa River, Worthington, Iowa. California salmon, 1875. 
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Marais des Cygnes River, La Cygne, Kans. Shad, 1879. 

Marais des Cygnes River, Reading, Kans. California salmon, 1880; 
shad, 1879. 

Marengo County, Ala. (See Demopolis, Ala.) 

Marietta, Pa., Susquehanna River. California salmon, 1875, 1877, 1880. 

Marine Lake, Washington County, Minn. California salmon, 1876. 

Marion County, Ind. (See Indianapolis, Ind.) 

Marion County, Kans. (See Florence, Kans.) 

Marion County, Ky., north and east fork of Rolling Fork. California 
salmon, 1877. 

Marion County, S. C., Great Pee Dee River. Shad, 1878, 1880. 

Marion County, 8. C. (See Nichols, S. C.) 

Marion County, W. Va., Buffalo Creek. Schoodic salmon, 1878. 

Marion County, W. Va., branch of Buffalo Creek. Schoodic salmon, 
1878. 

Marion County, W. Va., Dent’s River. Schoodic salmon, 1878. 

Marion County, W. Va., Meadow Run. Schoodic salmon, 1879. 

Marion County, W. Va., Prichard’s Run. Schoodic salmon, 1878. 

Marion County, W. Va., streams. California salmon, 1879, 1880. 

Marion County, W. Va. (See Mannington, W. Va.) 

Marion, Ill., Mississinewa River. Shad, 1878. 

Marion, Iowa, Cedar River. California salmon, 1874. 

Marion Lake, Iowa. Penobscot salmon, 1876. 

Marion, N. C., Broad River. California salmon, 1877. 

Mark West Creek, Sonoma County, Cal. Whitefish, 1879. 

Marquette County, Mich., Michigamme Lake. California salmon, 1876. 

Marquette County, Mich., Three Lakes. California salmon, 1876. 

Marquette County, Mich. (See Negaunee, Mich.) 

Marshall County, Iowa. (See Marshalltown, Lowa.) 

Marshall County, Kans. (See Barrett, Kans.; Blue Rapids, Kans.; 
Frankfort, Kans.; and Waterville, Kans.) 

Marshall County, Mich., Reed’s Pond. Schoodic salmon, 1876. 

Marshall County, Miss. (See Holly Springs, Miss.) 

Marshall County, W. Va. (See Bellton, W. Va.) 

Marshall, Mich., lake near. Penobscot salmon, 1873. 

Marshalltown, Iowa., lowa River. Penobscot salmon, 1875. 

Marshfield, Mass., North River. California salmon, 1876, 1877. 

Marston Branch, Dodge County, Minn. California salmon, 1878. 

Martin County, Minn., Cedar Lake. Schoodic salmon, 1879. 

Martin County, Minn., Chain Lake. California salmon, 1879. 

Martin’s Creek, 8. C. California salmon, 1880. 

Mary’s Lake, Mower County, Minn. California salmon, 1879. 

Mary’s Lake, Minn. California salmon, 1877. 

Mary’s Pond, Rochester, Mass. Schoodic salmon, 1879, 1880. 

Mascoma Lake, Enfield, N. H. Schoodic salmon, 1879. 

Mashpee, Mass., Crystal Lake. Schoodic salmon, 1879. 

S. Mis. 110-62 
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Massabesic Lake, Manchester, N. H. Schoodic salmon, 1879. 

Mattapony River, Milford, Va. Shad, 1878, 1878. 

Mattawamkeag, Me., Mattawamkeag River. Shad, 1873, 1874, 1874, 
1875. 

Mattawamkeag, Me., Penobscot River. Shad, 1880. 

Mattawamkeag River, Bancroft, Me. Penobscot salmon, 1875, 1876. 

Mattawamkeag River, Eaton, Me. Penobscot salmon, 1874. 

Mattawamkeag River, Danforth, Me. Penobscot salmon, 1874. 

Mattawamkeag River, Kingman, Me. Penobscot salmon, 1876. 

Mattawamkeag River, Mattawamkeag, Me. Shad, 1873, 1874, 1874, 
1875. ' 

Maumee Rapids, Ohio. Schoodie salmon, 1876. 

Maumee Rapids, Toledo, Ohio. California salmon, 1878. 

Maumee River, Defiance, Ohio. California salmon, 1878. 

Maumee River, Ohio. California salmon, 1877. 

Maumee River, South Toledo, Ohio. California salmon, 1877. 

Maumee River, Toledo, Ohio. Penobscot salmon, 1875; Schoodic 
salmon, 1878, 1879. 

Maumee River, Waterville, Ohio. California salmon, 1880. 

Maumee River. (See tributary: Tiffin River.) 

Maurepas Lake. (See tributary: Notalbany River.) 

Maurice River, Cumberland County, N. J. California salmon, 1879. 

Maurice River, N. J. California salmon, 1877, 1878. 

Maurice River, Vineland, N. J. California salmon, 1876. 

Maynard, Iowa, Turkey River. California salmon, 1875. 

Mayo River, Rockingham County, N. C. Schoodic salmon, 1878. 

May’s Landing, N. J., Great Egg Harbor River. California salmon, 
1876. 

Mazeppa Creek, Mazeppa, Minn. California salmon, 1876. 

Mazeppa, Minn., Mazeppa Creek. California salmon, 1876. 

Mazeppa, Minn., Zumbro River. California salmon, 1878. 

Meade County, Ky., Doe Run. California salmon, 1877. 

Meadow’s Run, Marion County, W. Va. Schoodic salmon, 1879. 

Mechanicsburgh, Pa., Yellow Breeches Creek. California salmon, 1873. 

Mechanicstown, Md., Owen’s Creek. California salmon, 1874, 1878, 1879. 

Mecklenburgh County, N. C. (See Charlotte, N. C.) 

Medford, Mass., Mystic Lake. Schoodic salmon, 1877, 1880. 

Medford, Mass., Wedge Pond. Schoodic salmon, 1877, 1880. 

Medicine Lake, Minn. California salmon, 1877. 

Meeker County, Minn., Litchfield. Penobscot salmon, 1875; Schoodic 
salmon, 1875. 

MeekerCounty, Minn. (See Litchfield, Minn.) 

Meherrin River, Branchville, N.O. Shad, 1878, 1879. 

Melrose, Conn., Melrose Pond. Schoodic salmon, 1879. 

Melrose, Mass., ponds. Schoodic salmon, 1880. 

Melrose Pond, Melrose, Conn. Schoodic salmon, 1879. 
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Memphis, Tenn., Wolf River. California salmon, 1875, 

Mendenhall Creek, Mich. California salmon, 1875. 

Mendon, Mass., Nipmug Pond. Schoodic salmon, 1876, 1879, 1880. 

Mendota Lake, Dane County, Wis. California salmon, 1877. 

Mendota Lake, Madison, Wis. California salmon, 1877. 

Menomonee Lake, Mich. California salmon, 1876. 

Menomonee River, Wis. Penobscot salmon, 1873. 

Menomonee River. (See tributaries: Michigamme Lake, Three Lakes, 
Nagawicka Lake.) 

Meramec River, Franklin, Mo. California salmon, 1878, 1879; shad, 
1879. 

Meramec River, Pacific, Mo. California salmon, 1876; shad, 1876. 

Mercer County, Ky., Kentucky River. Shad, 1878. 

Mercer County, Ky., small streams. California salmon, 1876. 

Meriden, Conn., Black Pond. Schoodic salmon, 1880. 

Meridian, Miss., Chickasawhatchie River. California salmon, 1876. 

Meridian, Miss., Chunky River. Shad, 1879. 

Meridian, Miss., Okatibee Creek. Shad, 1878. 

Meris de Cygnes River. (See Marais des Cygnes.) 

Merrimack County, N. H. (See Boscawen, N. H.; Bradford, N. H.; 
Contoocook, N. H.; Epsom, N.H.; Franklin, N. H.; Newbury, N. H.; 
Northfield, N. H.; Pittsfield, N. H.; Warner, N. H.) 

Merrimack River, headwaters of, Woodstock, N. H. California salmon, 
1877; Penobscot salmon, 1873. 

Merrimack River, tributary of, Campton, N.H. Penobscot salmon. 

Merrimack River, tributury of, Mass. Penobscot salmon, 1873. 

Merrimack River, tributary of, Plymouth, N. H. Penobscot salmon, 
1873. 

Merrimack River, tributary of, Thornton, N. H. Penobscot salmon, 
1873. 

Merrimack River, tributary of, W. Campton, N. H. Penobscot salmon, 
1873. 

Merrimack River. (See tributaries: Nassau River, Pemigewasset, 
Bakers, and Contoocook Rivers, Winnipesaukee and Contoocook 
Rivers.) 

Merry-meeting Lake, New Durham, N. H. Schoodic salmon, 1878, 
1879. 

Metcalf Lake, Calhoun County, Mich. California salmon, 1874, 1875; 
Schoodic salmon, 1878. 

Mexican Dam, Carson City, Nev. California salmon, 1869. 

Mexico, Mo., Salt Creek. Shad, 1877. 

Miami River, Dayton, Ohio. California salmon, 1879. 

Mianus, Conn., Mianus River. Schoodic salmon, 1880. 

Mianus River, Mianus, Conn. Schoodic salmon, 1880. 

Michigamee Lake, Marquette County, Mich. California salmon, 1876. 

Michigan City, Ind., Kankakee River. California salmon, 1876. 
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Michigan Lake, Buffalo, Mich. Whitefish, 1876. 

Michigan Lake. (See tributaries: Calumet River, Elkhart River, 
Kankakee River; Boyree, Saint Joseph, Grand, and Manistee Rivers ; 
Bear Creek, Pine Creek; Ground Neck, Minckler, Wetmore, Sixteen, 
Crystal, Round, Lyons, Woods, McMartin’s, Lewis, Metcalf, Carter, 
Twin, Putty, Pine, Menomonee, Miner, Big Paw Paw, Barrow, Wal- 
low, and Sister Lakes; Brown’s Lake, Fox River; Menomonee, Oco- 
nomowoe, and Milwaukee Rivers.) 

Middleborough, Mass., Assawampsett Lake. Schoodic salmon, 1877, 
1878, 1879. 

Middleborough, Mass., Taunton River. Shad, 1876, 1877. 

Middle Branch, Fillmore County, Minn. California salmon, 1878. 

Middleburgh, Md., Big Pipe Creek. California salmon, 1879. 

Middlebury, Conn., Quaspaugh Lake. Schoodic salmon, 1880. 

Middle Creek, Hardin County, Ky. California salmon, 1876. 

Middle Fork of Forked Deer River, Humboldt, Tenn. Shad, 1878. 

Middle Island Creek, West Union, W. Va. California salmon, 1877, 
1878. 

Middle Patuxent River, Savage, Md. California salmon, 1879. 

Middle River, Iowa. California salmon, 1879. 

Middle River, Staunton, Va. Schoodic salmon, 1879. 

Middlesex County, Conn. (See Durham, Conn.; Kast Hampton, Conn.; 
Higganum, Conn.) 

Middlesex County, Mass. (See Acton, Mass.; Billerica, Mass.; Farm- 
ingham, Mass.; Greenwood, Mass.; Groton, Mass.; Holliston, Mass.; 
Lincoln, Mass.; Medford, Mass.; Melrose, Mass.; Natick, Mass.; New- 
ton, Mass.; Stoneham, Mass.; Wakefield, Mass.; Waltham, Mass.; 
Winchester, Mass.) 

Middleton, Mass., Middleton Pond. Schoodic salmon, 1877. 

Middleton Pond, Middleton, Mass. Schoodic salmon, 1877. 

Middletown, Md., Sassafras River. Shad, 1879. 

Middletown, Md., stream. California salmon, 1878. 

Middletown, Md., Bohemia River. Shad, 1879. 

Midland County, Mich. (See Midland, Mich.) 

Midland, Mich., Chippewa River. California salmon, 1875. 

Midland Mich., Tittabawassee River. California salmon, 1875. 

Midway, Fla., Ockolockone River. Shad, 1879. 

Mifflinburgh, Pa., Penn Creek. California salmon, 1879. 

Miles Creek, Cordova Station, Md. Shad, 1879. 

Miles Creek, pond tributary to Easton, Md. Schoodic salmon, 1879. 

Miles Creek. (See tributary: Wye Mills.) 

Miles River, Easton, Md. Shad, 1878. 

Milford, Del., Mispillion Creek. Shad, 1879. 

Milford, Mass., Kipmuck Pond. Schoodic salmon, 1879. 

Milford, Va., Mattapony River. Shad, 1878, 1878. 

Millbrook, Ohio, Muskingum River. California salmon, 1873. 
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Millbury, Mass., ponds. Schoodic salmon, 1880. 

Mill Creek, Hamatts’ Mill, W. Va. Schoodic salmon, 1879, 1879. 

Mill Creek, Hampshire County, W. Va. Schoodic salmon, 1878. 

Mill Creek, McDowell County, N. C. California trout, 1880. 

Mill Creek, S. C., California trout, 1880. Schoodic salmon, 1880. 

Mill Creek, Utah County, Utah. California salmon, 1877. 

Mill Creek, Washington, Kans. California salmon, 1878, 1879. 

Mill Dam, Clear Spring, Md. Schoodic salmon, 1880. 

Milledgeville, Ga., Ocone River. California salmon, 1878; shad, 1876, 
1877, 1880. 

Miller Creek, Cass County, Mich. California salmon, 1878. 

Millington, Md., Andover Branch. California salmon, 1879. 

Millington, Md., Chester River. California salmon, 1876, 1877, 1879, 
1880; shad, 1878, 1879. 

Mill River, North Branford, Conn. California salmon, 1874. 

Mill River, Southport, Conn. Penobscot salmon, 1875, 1877. 

Mill Run, Romney, W. Va. California trout, 1880. 

Mill Stream, Van Buren County, Mich. California salmon, 1879. 

Milo, Me., Piscataquis River. Penobscot salmon, 1874. 

Milton, Mass., Houghton’s Pond, Schoodic salmon, 1878, 1879. 

Milton, N. H., Tri-Echo Lake. California salmon, 1879. 

Milwaukee County, Wis., Wauwatosa, Wis. 

Milwaukee River, Wauwatosa, Wis. Penobscot salmon, 1873. 

Milwaukee River. (See tributary: Cedar Creek.) 

Minckler Lake, Allegan County, Mich. California salmon, 1879. 

Mineola, Tex., Sabine River. Shad, 1879. 

Mineral County, W. Va., streams. California salmon, 1879, 1880. 

Mineral County, W. Va. (See Keyser, W. Va.; Piedmont, W. Va.) 

Minneapolis, Minn., stream. California salmon, 1880. 

Minnebelle Lake, Meeker County, Minn. California salmon, 1877. 

Minnesota Lake, Faribault County, Minn. California salmon, 1875, 
1876. 

Minnesota River, Blue Earth County. California salmon, 1878. 

Minnesota River, Faribault County, Minn. California salmon, 1875. 

Minnesota River, Kasota, Minn, California salmon, 1877. 

Minnesota River, Rice County, Minn. California salmon, 1875. 

Minnesota River, Saint Peter, Minn. Penobscot salmon, 1875. 

Minnesota River. (See tributaries: Eagle, Elysian, Loon, Clear, Saint 
Mary’s, McCarthy’s, Bois des Sioux, Forks of Otter Tail, Madison, 
Hausca, Gavins, Frog, Donnelly, Cedar, Alley, Preston, Letook, Ta- 
kota Lakes, Watonwan, Pomme de Terre, Chippewa Rivers, Goose 
Creek, Saint Peter, Mankato.) 

Minnetonka Lake, Hennepin County, Minn. California salmon, 1878; 
Penobscot salmon, 1875; Schoodic salmon, 1875. 

Minnetonka Lake, Hennepin County, Minn. California salmon, 1875, 
1876. 
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Minnetonka Lake, Minn., Long Lake. California salmon, 1877. 
Minnewasta Lake, Carver County, Minn. California salmon, 1878. 
Minor Lake, Allegan County, Mich. California salmon, 1878, 1879. 
Mispillion Creek, Milford, Del. Shad, 1879. 

Missisquoi River, Highgate, Vt. California salmon, 1873. 

Missisquoi River, Swanton, Vt. California salmon, 1873; shad, 1874. 

Mississinewa River, Marion, Ill. Shad, 1878. 

Mississippi River, Belleville, I]. California salmon, 1877. 

Mississippi River, Lake City, Minn. California salmon, 1877. 

Mississippi River, Red Wing, Minn. California salmon, 1876. 

Mississippi River, Saint Louis, Mo. Shad, 1877, 1878. 

Mississippi River, Saint Paul, Minn. Shad, 1872, 1874, 1877. 

Mississippi River, tributary of, Avon Station, Minn. California salmon, 
1877. 

Mississippi River, tributary of, Clinton Junction, Iowa. California 
salmon, 1874. 

Mississippi River, tributary of, Storm Spring, Iowa, California salmon, 
1875. 

Mississippi River, tributary of, Waukon, Iowa. California salmon, 
1875. 

Mississippi River, tributary of, Waverly, lowa. Penobscot salmon, 1875. 

Mississippi River, Wis., tributary of. California salmon, 1876. 

Missouri River, Herman, Mo. Shad, 1872. 

Missouri River, Mo. California salmon, 1880. 

Missouri River. (See tributaries: Boyer River, Sioux, Nishnabottomy, 
Little Sioux and Floyd Rivers, Stranger, Verdigris, Delaware, Osage, 
and Marais des Cygnes Rivers, Gasconade, Platte, Grand, Chariton, 
and Osage Rivers; Sugar and Bean’s Lakes.) 

Missouri River, Lexington, Mo. California salmon, 1880. 

Missouri River, Buchanan County, Mo. California salmon, 1880. 

Missouri River, Saint Joseph, Mo. Shad, 1877; California salmon, 
1880. 

Missouri River, tributary of, Council Bluffs, Iowa. Penobscot salmon, 
1875. 

Missouri River, Washington, Mo. Shad, 1872. 

Mitchell County, Kans. (See Beloit, Kans.) 

Mitchell’s Bridge, Md., Worcester County, Pocomoke River. Califor- 
nia salmon, 1878. 

Mitchell’s Pond, Boxford, Mass. Schoodie salmon, 1877. 

Mobile River. (See tributary: Alabama River. ) 

Modoe County, Cal. (See Clear Lake, Cal.) 

Mohawk River, N. Y. California salmon, 1874, 1875. 

Mohawk River, Oneida County, N. Y. California salmon, 1875. 

Mohawk River, Rome, N. Y. Penobscot salmon, 1875. 

Mohawk River. (See tributaries: Spring Creeks.) 

Moingona, Iowa, Des Moines River. Shad, 1878. 
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Monkton, Baltimore County, Md., Gunpowder River. Oalifornia salmon, 
1877. 

Monkton, Md., Little Gunpowder River. California salmon, 1876, 1876, 
1877, 1878. 

Monmouth Church, Rockbridge County, Va., Kerr’s Creek. California 
salmon, 1880. 

Monocacy River, Md. California salmon, 1878; Penobscot salmon, 1880. 

Monocacy River. (See tributaries: Pipe, Owens, Bush, Double Pipe, 
and Big Pipe Creeks.) 

Monongahela River, Greensburgh, Pa. Shad, 1873. 

Monongahela River, tributary of, Greene County, Pa. California salmon, 
1876. 

Monongahela River, West Fork of, Clarksburgh, W. Va. California 
salmon, 1876; Schoodic salmon, 1878; shad, 1879. 

Monongahela River, West Fork of, Walkersville, W. Va. California 
salmon, 1878. 

Monongahela River, West Fork of, Weston, W.Va. Schoodic salmon, 
1879. 

MonongahelaRiver. (See tributaries: Youghiogheny River, West Fork.) 

Monroe County, Mich. (See Monroe, Mich.) 

Monroe County, Miss. (See Aberdeen, Miss.) 

Monroe County, N. Y., Allen Creek. Schoodic salmon, 1879. 

Monroe County, N. Y., Spring Creek. California salmon, 1878. 

Monroe County, N. Y., Watter Creek. California salmon, 1878. 

Monroe County, N. Y. (See Wheatland, N. Y.) 

Monroe County, Pa., several lakes. Schoodic salmon, 1878. 

Monroe County, Wis. (See Sparta, Wis.; Tomah, Wis.; Tunnel City, 
Wis. ) 

Monroe, La., Ouachita River. Shad, 1879. 

Monroe, Mich., lakes. Whitefish, 1880. 

Monroe, Mich., Raisin River. California salmon, 1875, 1879; shad, 1873. 

Monroeville, Ohio, Huron River. California salmon, 1874; shad, 1874. 

Monrovia, Md., Bush Creek. California salmon, 1874. d 

Monrovia, Md., pond. California trout, 1880. 

Monterey County, Cal., Espinoza Lake. Schoodic salmon, 1878. 

Montezuma, Ga., Flint River. Shad, 1878. 

Montcalm County, Mich. (See Pierson, Mich.) 

Montgomery County, Ala. (See Montgomery, Ala.) 

Montgomery County, Kans. (See Independence, Kans.) 

Montgomery County, Ky. (See Mount Sterling, Ky.) 

Montgomery County, Md. (See Barnesville, Md.; Boyd’s, Md.; Rock- 
ville, Md.; Sandy Spring, Md.; Spencerville, Md.) 

Montgomery County, Ohio. (See Dayton, Ohio.) 

Montgomery County, Pa. (See Pottstown, Pa.) 

Montgomery County, Va. (See Alleghany Springs, Va.; Big Spring 
Depot, Va.; Blacksburgh, Va.; Staunton Station, Va.) 
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Montgomery, Ala., Alabama River. Shad, 1876. 

Montgomery, Ala., tributary of Alabama River. California salmon, 1876. 

Montgomery, Ala., Tallapoosa River. Shad, 1877. 

Montgomery County, Ky., Big Slate Creek. California salmon, 1877. 

Montgomery County, Ky., Little Hinkston Creek. California salmon, 
1877. 

Montgomery County, Ky., Spencer Creek. California salmon, 1877. 

Montgomery, White Sulphur Springs, Va., Roanoke River. California 
salmon, 1880. 

Monticello, lowa, Maquoketa River. California salmon, 1874. 

Moorhead, Minn., Red River of the North. California salmon, 1877. 

Moosehead Lake, Mount Kineo, Me. Schoodic salmon, 1879. 

Moose Horn Lake, Carleton County, Minn. California salmon, 1878. 

Moosehorn Waters, Charlotte, Me. Schoodic salmon, 1878. 

Moose Lake, Carleton County, Minn. California salmon, 1877, 1878. 

Morgan, Vt., Seymour Lake. Schoodic salmon, 1876. 

Morgan County, Ill. (See Jacksonville, Ill.) 

Morgan County, Mo., Lamine River. California salmon, 1880. 

Morgan County, W.Va. (See Cherry Run Depot, W. Va.; and Sir John’s 
Run, W. Va.) 

Morganton, N. C., Catawba River. California salmon, 1880. 

Morganton, N.C., ponds tributary to Catawba River. Schoodic salmon, 
1878. 

Morganton, N.C., John’s River. California salmon, 1878, 1879; Schoodic 
salmon, 1878. 

Morganton, N. C., Linville River. California salmon, 1879. 

Morganton County, N. C., Linville River. Schoodic salmon, 1878. 

Morganton, N. C., South Fork River. California salmon, 1879. 

Morganton, N. C., Upper Creek. California salmon, 1879. 

Morris County, N. J., Lake Hopatcong. California salmon, 1879; white- 
fish, 1876. 

Morris County, N. J., lakes. Schoodic salmon, 1879. 

Morris County, N. J., Shepherd’s Pond. Whitefish, 1876. 

Morris County, N.J. (See Dover, N.J.; Drakesville, N. J.; Morristown, 
N. J.) 

Morrisania, N. Y., creek. California salmon, 1876, 1877. 

Morrison Lake, Branch County, Mich. California salmon, 1875. 

Morrison Lake, McLeod County, Minn. California salmon, 1876. 

Morristown, N. J.. Whippany River. Penobscot salmon, 1875. 

Moses Wood Pond, White Haven, Pa. Schoodic salmon, 1879. 

Mossy Creek, 8S. C. California salmon, 1880. 

Moswansicut Pond, North Scituate. Schoodic salmon, 1876, 1878. 

Moultrie County, Ill. (See Farlow, III.) 

Mountain Lake, Cottonwood County, Minn. California salmon, 1877. 

Mountain Lake, Giles County, Va. California salmon, 1876. 

Mount Airy, Md., Little Patuxent River. California salmon, 1879. 
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Mount Airy, Md., North Patuxent River. California salmon, 1876. 

Mount Airy, Md., Patuxent River. California salmon, 1878. 

Mount Carroll, Il., Carroll Creek. California salmon, 1877, 1879. 

Mount Jackson, Va., N. Fork, Shenandoah River. California salmon, 
1876. 

Mount Kineo, Me., Moosehead Lake. Schoodic salmon, 1879. 

Mount Olive, N. C., Goshen Creek. Shad, 1879. 

Mount Pleasant, Md., pond. California trout, 1880; Schoodic salmon, 
1880. 

Mount Sterling, Ky., Licking River. Shad, 1877. 

Mount Vernon, Ohio, Vernon River. California salmon, 1879. 

Mower County, Minn., Cedar River. California salmon, 1875. 

Mower County, Minn., Iowa River. California salmon, 1875. 

Mower County, Minn., Little Iowa River. California salmon, 1878. 

Mower County, Minn., Mary’s Creek. 

Mower County, Minn. (See Austin, Minn.) 

Moxley Point, Prince George’s County, Md., Potomac River. Shad, 
1875, 1880. 

Mud Lake, Iowa. California salmon, 13879. 

Mud, or Hydraulic, Lake, Herkimer County, N. Y. California salmon, 
1874. 

Mulberry Creek, Shelby County, Ky. California salmon, 1876. 

Mullica River, Burlington County, N. J. California salmon, 1879. 

Mullica River, Camden, N. J. California salmon, 1877. 

Mullica River, Egg Harbor City, N. J. California salmon, 1877. 

Mullica River, N. J. California salmon, 1877, 1878. 

Mumfordsville, Ky., Green River. Shad, 1877. 

Muncy Lake, Cass County, Mich. California salmon, 1876. 

Muscatine County, Iowa. (See Wilton, Iowa.) 

Muscogee County, Ga. (See Columbus, Ga.) 

Musconetcong River, Bloomsbury, N. J. California salmon, 1874. 

Musconetcong River, N. J. Penobscot salmon, 1873, 1874, 1875. 

Muskegon River, Mich. Penobscot salmon, 1873. 

Muskegon River. (See tributaries: Clam Lake, Crooked Lake, Hersey.) 

Muskegon River. (See tributary: Higgins Lake.) 

Muskingum County, Ohio. (See Zanesville, Ohio.) 

Muskingum River, Bayard, Ohio. Shad, 1875. 

Muskingum River, Coshocton, Ohio. California salmon, 1877. 

Muskingum River, Millbrook, Ohio. California salmon, 1873. 

Muskingum River, Zanesville, Ohio. Shad, 1876. 

Mystic Lake, Medford, Mass. Schoodic salmon, 1877, 1880. 

Mystic Lake, Winchester, Mass. Schoodic salmon, 1876, 1877, 1878, 
1880. 

Mystic River, branch of, Mass. California salmon, 1873, 1874, 1874, 
1875. 

Mystic River, tributary of, Mass. Penobscot salmon, 1873. 
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Mystic River. (See tributary: Main river.) 

Nagawica Lake, Wis. California salmon, 1879; Schoodic salmon, 1879, 

Nankeag Lake, Ashburnham, Mass. Schoodic salmon, 1876, 1877, 1878. 
1879, 1880. 

Nansemond County, Va. (See Suffolk, Va.) 

Nansemond River, south branch of Seaboard and Roanake Railroad 
crossing, Va. Shad, 1878, 1878. 

Nansemond River, South Branch, Suffolk, Va. Shad, 1878. 

Nanticoke River, branch of, Federalsburgh, Md. California salmon, 1876. 

Nanticoke River, Federalsburgh, Md. California salmon, 1879, 1880; 
shad, 1878, 1879. 

_ Nanticoke River, Hillsborough, Md. California salmon, 1878. 

Nanticoke River, Seaford, Del. California salmon, 1876, 1878, 1880; 
shad, 1877, 1879, 1880. 

Nantucket, Mass., Hammock Pond. Schoodic salmon, 1877. 

Nash’s Lake, Calais, Me. Schoodic salmon, 1879. 

Nashua River, Lancaster, Mass. California salmon, 1876, 1877; Penob- 
scot salmon, 1876. 

Nashville, Tenn., Cumberland River. Shad, 1875, 1875, 1879. 

Natchaug branch of Thames River, Conn. Penobscot salmon, 1877. 

Natchaug River, Conn. California salmon, 1876. 

Natchaug River, North Windham, Conn. California salmon, 1875. 

Natick, Mass., Dug Pond. Schoodic salmon, 1876, 1877, 1878, 1879. 

Neabsco Mills, Md., Neabsco River. Shad, 1878. 

Neabsco River, Neabsco Mills, Md. Shad, 1878. 

Negaunee, Mich., Carp River. California salmon, 1874. 

Nelson County, Ky., Rolling Fork of Salt River. California salmon, 
1877. 

Nelson County, Va., Tye River. California salmon, 1876; Schoodic sal- 
mon, 1877. 

Nelson, N. H., Newfound Lake. Schoodic salmon, 1880. 

Nelson, N. H., Tolman Pond. Schoodic salmon, 1880. 

Nemaha County, Kans. (See Centralia, Kans.)° 

Neosho River, Emporia, Kans. California salmon, 1878, 1879, 1880; 
shad, 1879. 

Neosho, Mo., Shoal Creek. Shad, 1878. 

Neosho River. (See tributaries: Cottonwood River and Doyle Creek.) 

Neuse River, New Berne, N.C. Shad, 1873. 

Neuse River, Neuse, N.C. Shad, 1878. 

Neuse River, Wake County, N.C. Shad, 1877. 

Neuse River, Raleigh, N.C. Shad, 1877, 1878, 1879. 

Neuse River. (See tributary: Contentnea Creek.) 

Neuse, N. C., Neuse River. Shad, 1878. 

Nevada County, Cal., Donner Lake. Schoodic salmon, 1878; whitefish, 
1877. 

Nevada County, Cal., Sereno Lake. Schoodic salmon, 1878. 
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Nevada County, Cal., Tahoe Lake. Whitefish, 1879. 

New Berne, N. C., Neuse River. Shad, 1873. 

Newberry Pond, Geauga County, Ohio. California salmon, 1879. 

New Buffalo, Mich., Lake Michigan. Whitefish, 1876. 

Newbury, N. H., Sunapee Lake. Schoodie salmon, 1878, 1879. 

Newbury, Vt., Connecticut River. Penobscot salmon, 1874. 

New Castle County, Del. (See Blackbird, Del.; Wilmington, Del.) 

New Comerstown, Ohio, Tuscarawas River. California salmon, 1878. 

New Durham, N. H., Merrymeeting Lake. Schoodic salmon, 1878, 1879. 

Newechewannock Lake, Wakefield, N. H. California salmon, 1879. 

Newfound Lake, Bridgewater, N. H. Schoodic salmon, 1879. 

Newfound Lake, Nelson, N. H. Schoodic salmon, 1880. 

New Hartford, Conn., Farmington River. California salmon, 1875; 
Penobscot salmon, 1875, 1877. 

New Haven County, Conn. (See Branford, Conn.; East Haven, Conn.; 
Guilford, Conn.; Meriden, Conn.; Middlebury, Conn.; New Haven, 
Conn.; North Branford, Conn.; Northford, Conn.; Woodbridge, Conn.) 

New Haven, Conn., Farm River. California salmon, 1875. 

New London County, Conn. (See Lyme, Conn.; Salem, Conn.) 

New Market, Md., Bush Creek. California trout, 1880. 

New Milford, Conn., Butter Brook. Penobscot salmon, 1875; Califor- 
nia salmon, 1874. 

New Milford, Conn., Housatonic River. California salmon, 1875; Pe- 
nobscot salmon, 1877; shad, 1873, 1874. 

Newport, Ark., White River. California salmon, 1878; shad, 1876. 

Newport, Me., Newport Pond. Schoodic salmon, 1878. 

Newport, Pa., Juniata River. California salmon, 1877. 

Newport Pond, Newport, Me. Schoodic salmon, 1878. 

New Preston, Conn., Waremaug Lake. Schoodic salmon, 1877. 

New River, Central, Va. California salmon, 1874; Schoodic salmon, 
1875, 1880; shad, 1873. 

New River, Hinton, W. Va. California salmon, 1879, 1880; shad, 1879. 

New River, Lead Mines, Va. Schoodic salmon, 1880. 

New River, Wytheville, Va. Schoodic salmon, 1877, 1878, 1880. 

New River, Blacksburg, Va. Schoodic salmon, 1878. 

New River. (See tributaries: Totes Run, Reed Creek, Fates Run.) 

Newton, Mass., Crystal Lake. Schoodic salmon, 1877. 

Newton, N. C., Clark’s Creek. California salmon, 1879. 

Newton County, Ga. (See Covington, Ga.) 

Newton County, Mo. (See Neosho, Mo.) 

Newtown, Conn., tributary to Housatonic River. Schoodic salmon, 1879. 

Newtown, Md., branch of Pocomoke Bay. California salmon, 1876. 

Newtown, Somerset County, Md., Pocomoke River. Shad, 1879. 

Newville, Pa., Spring Creek. California salmon, 1877. 

New Windsor, Md., Pipe Creek. California salmon, 1878. 

New York County, N. Y. (See Morrisania, N. Y.) 
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Nichols, 8. C., Little Pee Dee River. Shad, 1880. 

Nicollet County, Minn. (See Saint Peter, Minn.) 

Niles, Berrien County, Mich., Tinkham Lake. Schoodic salmon, 1878. 

Niles, Mich., private ponds. California salmon, 1877. 

Niles, Mich., Saint Joseph’s River. California salmon, 1875; shad, 1873. 

Nine Mile Pond, Wilbraham, Mass. Schoodic salmon, 1877. 

Nine Springs Creek, Wis. California salmon, 1879. 

Nipmug Pond, Mendon, Mass. Schoodic salmon, 1876, 1879, 1880. 

Nishnabottomy River, Atlantic, lowa. Califofnia salmon, 1875. 

Noble County, Ind. (See Rome City, Ind.) 

Noble County, Minn., Ochuda Lake. California salmon, 1877. 

Noble County, Minn., Okabena Lake. California salmon, 1876, 1877. 

Noble County, Minn., Round Lake. California salmon, 1880. 

Nodaway River, R. R. crossing, Nodaway County, Mo. Shad, 1880. 

Nodaway County, Mo., Nodaway River, Platte River, and One Hundred 
and Two River. Shad, 1880. 

Nolin Creek, Elizabethtown, Ky. Schoodic salmon, 1878. 

Nolin Creek, Hardin County, Ky. California salmon, 1877. 

Norcross, Ga., Chattahoochee River. California salmon, 1877. 

Norfolk, Conn., Smith Pond. Schoodic salmon, 1876. 

Norfolk County, Mass. (See Braintree, Mass.; Milton, Mass.; Nan- 
tucket, Mass.; Sharon, Mass.; South Weymouth, Mass.; Wellesley, 
Mass.) 

Norrisville, Md., McDonald’s Run. California trout, 1880. 

Norrisville, Md., pond. Schoodic salmon, 1880. 

Northampton County, Pa., Bushkill Creek. Penobscot salmon, 1874. 

Northampton County, Pa. (See Easton, Pa.) 

North Andover, Mass., Great Pond. Schoodic salmon, 1876, 1878. 

North Boardman River, Kalkaska, Mich. California salmon, 1876. 

North Branford, Conn., Main River. Penobscot salmon, 1873. 

North Branford, Conn., Mill River. California salmon, 1874. 

North East Creek, Md. California salmon, 1880. 

North East Creek, North East, Md. California salmon, 1878. 

North East, Md., North East Creek. California salmon, 1878. 

North East, Md., Sharon’s Run. California salmon, 1880. 

North East River, Cecil County, Md. Shad, 1878. 

North East River, Carpenter’s Point, Md. Shad, 1876. 

North East River, Havre de Grace, Md. Shad, 1878. 

North East River. (See tributary: North East Creek.) 

Northfield Lake, Rice County, Minn. Schoodic salmon, 1878. 

Northfield, Minn., Cedar Lake. California salmon, 1877. 

Northtield, Minn., Robert’s Lake. California salmon, 1877. 

Northfield, Minn. Schoodic salmon, 1875. 

Northfield, Merrimac County, N. H., Chestnut Pond. Schoodic salmon, 
1879. 

Northfield, Vt., Dog River. Penobscot salmon, 1874. 
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Northford, Conn., West River. California salmon, 1873. 

North Maquoketa River, Worthington, Iowa. Penobscot salmon, 1875. 

North Patapsco River, Tank Station, Md. California salmon, 1879. 

North Patapsco River, Tank Station, West. Md. R. R., Md. Califor- 
nia salmon, 1874. 

North Patuxent River, Mount Airy, Md. California salmon, 1876. 

North Pond, Sandwich, N. H. Schoodic salmon, 1880. 

North Pond, Stark, N. H. Schoodic salmon, 1880. 

North River, Burnt Bridge, Va. California salmon, 1880. 

North River, Camden County, N. C. Shad, 1879. 

North River, Ker’s Creek Bridge, Va. California salmon, 1878, 1879. 

North River, Lexington, Va. California salmon, 1877, 1878; Schoodic 
salmon, 1879. 

North River, Mass. California salmon, 1875, 1876, 1877. 

North Rochester, Mass., Snow’s Pond. Schoodic salmon, 1878. 

North Sandwich, Mass., Great Herring Pond. Schoodic salmon, 1876, 
1878. 

North Scituate, R. I., Moswansicut Pond. Schoodic salmon, 1876, 1878. 

North Scituate, R. I., Steen’s Pond. Schoodic salmon, 1876, 1878. 

Northumberland County, Pa. (See Chillisquaque, Pa.) 

Northville, Mich., ponds. California trout, 1880. 

Northville, Mich., Rouge River. California salmon, 1876; Schoodic 
salmon, 1878; Whitefish, 1876. 

Northville, Mich., Yerke’s Lake. Whitefish, 1876. 

North Windham, Conn., Natchaug River. California salmon, 1875. 

Norwich Pond, Huntington, Mass. Schoodic salmon, 1877. 

Notalbany River, Tickfaw, La. California salmon, 1876; shad, 1875. 

Nottoway County, Va. (See Nottoway, Va.) 

Nottoway, Va., Nottoway River. Shad, 1878, 1879. 

Nottoway River, Nottoway, Va. Shad, 1878, 1879. 

Nutt’s Pond, Manchester, N. H. Schoodic salmon, 1879. 

Oak County, Mich., Oxbow Lake. Whitefish, 1876. 

Oak County, Mich., Strait’s Lake. Whitefish, 1576. 

Oak County, Mich., Walled Lake. Whitefish, 1876. 

Oakland County, Mich., Hontoon Lake. California salmon, 1875. 

Oakland County, Mich., Orchard Lake. California salmon, 1875; Penob- 
scot salmon, 1873. 

Oakland County, Mich., Lake Orion. California salmon, 1875. 

Oakland County, Mich., Rouge River. California salmon, 1875. 

Oakland County, Mich., Wall’s Lake. Penobscot salmon, 1873. 

Oakland County, Mich. (See Holly, Mich.; Pontiac, Mich.; Rochester, 
Mich.) 

Oakland, Md., Little Youghiogheny River. Schoodic salmon, 1880. 

Oakland, Md., pond. California trout, 1880; Schoodic salmon, 1880. 

Oakland, Md., Youghiogheny River. California salmon, 1876. 

Oak Orchard Creek, Orleans County, N. Y. California salmon, 1874. 


q 
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Obion County, Tenn. (See Paducah Junction, Tenn.) 

Obion River, South Fork of, Huntingdon, Tenn. Shad, 1878. 

Occoquan Falls. (See tributary: Broad Run.) 

Oceana County, Mich., Crystal Lake. California salmon, 1879. 

Oceana County, Mich., Round Lake. California salmon, 1879. 

Ochuda Lake, Noble County, Minn. California salmon, 1877. 

Ocilla River, Jefferson County, Fla. Shad, 1879. 

Ockolockonee River, Midway, Fla. Shad, 1879. 

Ocmulgee River, Covington, Ga. California salmon, 1878; shad, 1877. 

Ocmulgee River, Macon,Ga. California salmon, 1878; shad, 1868, 1877, 
1878, 1879. 

Ocmulgee River. (See tributaries: Ulcofanhanchee River and Yellow 
River.) 

Oconee County, 8. C. (See Seneca, S. C.) 

Oconee, Ga., Oconee River. California salmon, 1876. 

Oconee River, R. R. Crossing, Greene County, Ga. California salmon, 
1876. 

Oconee River, Milledgeville, Ga. California salmon, 1878; shad, 1876, 
1877, 1880. 

Oconee River, R. R. Crossing, Ga. Shad, 1880. 

Oconomowoc Creek. (See tributary: Oconomowoc Lake.) 

Oconomowoc Lake, Oconomowoc, Wis. Penobscot salmon, 1873. 

Oconomowoc Lake, Waukesha County, Wis. California salmon, 1877. 

Oconomowoc, Wis., Oconomowoc Lake. Penobscot salmon, 1873. 

Octorora Creek, Liberty Grove, Md. California salmon, 1874. 

Octorora Creek, Rowlandville, Md. California salmon, 1876, 1878. 

Octorora River, De Graw’s, Cecil County, Md. California salmon, 1879, 
1880. 

Octorora River, Harris Dam, Cecil County, Md. California salmon, 
1880. 

O’Dowd’s Lake, Scott County, Minn. California salmon, 1877, 1878. 

Ogden River, Weber County, Utah. California salmon, 1876. 

Ogeechee River, Crawfordsville, Ga. California salmon, 1877. 

Ohio County, W. Va. (See Cold Spring, W. Va.; Wheeling, W. Va.) 

Ohio River, Parkersburgh, W. Va. California salmon, 1879, 1880. 

Ohio River. (See tributaries: Tanner’s Creek, Wabash River, White 
River, Floyd’s Fork, Clear, Mulberry, Gut, Stoner, Pittman, Knob, 
Spencer, Big State, Eddy, Hurricane Creeks, Kentucky, Little Sandy, 
Green, Little Kentucky, Little Hinkston, South Elkhorn, Barren and 
Little Rivers, Rolling Fork, Booker’s Branch, Cave Spring Branch, 
Doe Run, Licking, Cumberland, Salt, Allegheny, Buckingahela, Scioto, 
Black, Huron, Muskingum, Walhonding, Whitstone, Tuscarawas, | 
Miami, Little Miama, Monongahela, Tennessee, Cheat, Tygart’s Valley, — 
West Fork, New, Hugh’s, Little Kanawha, Green Brier Rivers; Cas- 
talia Springs, Middle Island, Fish, Wheeling, Sinking, Fishing, Buf- 
falo, and Kings Creeks.) 
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Okabena Lake, Noble County, Minn. California salmon, 1876, 1877. 

Okatibee Creek, Meridian, Miss. Shad, 1878. 

Old Bay Fishery, Md., Susquehanna River. Shad, 1879. 

Old Fort, N. C., Catawba River. California salmon, 1878, 1879. 

Oldman’s Creek, N. J. California salmon, 1877. 

Oldman’s Creek, Swedesborough, N. J. California salmon, 1876. 

Olmstead County, Minn., Root River. California salmon, 1877. 

One Hundred and Two River, Nodaway County, Mo. California sal- 
mon, 1880; shad, 1880. 

Oneida County, N. Y., Mohawk River. California salmon, 1875. 

Oneida County, N. Y., Sequoit Creek. California salmon, 1875. 

Oneida County, N. Y., Spring Creeks. California salmon, 1878. — 

Oneida County, N. Y. (See Fish Creek, N. ¥Y.; Rome, N. Y.) 

Oneida Lake, N. Y. California salmon, 1874. 

Onondago County, N. Y. (See Skaneateles, N. Y.) 

Ontario County, N. Y., Spring Brooks. California salmon, 1879. 

Ontario Lake. (See tributaries: Allen, Beaver, Fish, Caledonia, Oak 
Orchard, Sandy, Spring, and Springbrook Creeks; Genesee, Salmon, 
and Oswego Rivers; Caledonia Springs, Honeoye Falls, Conesus Lake.) 

Orchard Lake, Oakland County, Mich. California salmon, 1875; Pen- 
obscot salmon, 1873. 

Orange County, Vt. (See Newbury, Vt.) 

Orangeburgh County, S.C. (See Branchville, 8.C.; Orangeburgh, S.C.) 

Orangeburgh, S. C., Edisto River. California salmon, 1879. 

Oriskany River, N. Y. California salmon, 1874. 

Orleans County, N. Y., Oak Orchard Creek. California salmon, 1874. 

Orleans County, N. Y., Sandy Creek. California salmon, 1874. 

Orleans County, Vt. (See Barton, Vt.; Morgan, Vt.; Rochester, Vt.; 
Westmore, Vt.) 

Ormsby County, Nev. (See Carson City, Nev.) 

Orono River, Minn. California salmon, 1877. 

Ortonville, Minn., Big Stone Lake. California salmon, 1880. 

Orwell, Vt., pond. Schoodic salmon, 1876. 

Osage County, Kans. (See Burlingame, Kans.) 

Osage River, Redding, Kans. California salmon, 1878, 1879. 

Osage River, Schell City, Mo. California salmon, 1880; shad, 1880. 

Osage River. (See tributary: Marais des Cygnes River.) 

Osakin Lake, Todd County, Minn. California salmon, 1877. 

Osceola County, Mich. (See Le Roy, Mich.; Reed City, Mich.) 

Ossipee Lake, Ossipee N. H. Schoodic salmon, 1879. 

Ossipee, N. H., Ossipee Lake. Schoodic salmon, 1879. 

Oswego County, N. Y. (See Fulton, N. Y.; Sand Bank, N. Y.) 

Oswego River, Fulton, N. Y. California salmon, 1874. 

Oswego River, N. Y. California salmon, 1873, 1874, 1874, 1874, 1874; 
Penobscot salmon, 1873. 

Oswego River, Skaneateles, N. Y. California salmon, 1874, 1876. 
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Otis, Mass., ponds. Schoodic salmon, 1880. 

Otsego County, Mich. (See Otsego Lake, Mich.) 

Otsego Lake, Otsego County, Mich. California salmon, 1875. 

Ottawa County, Ohio. (See Elmore, Ohio; Put-in Bay, Ohio.) 

Ottawa, Kans., Wakasa River. California salmon, 1878, 1879. 

Ottawa River. (See tributary: North River.) 

Otter Creek, Madison County, Ky. California salmon, 1876. 

Otter Creek, Vergennes, Vt. Shad, 1873, 1874. 

Otter River, Minn. Penobscot salmon, 1875; Schoodic salmon, 1875. 

Otter Tail County, Minn. (See Perham, Minn.) 

Otter Tail River, Frazer City, Minn. California salmon, 1880. 

Otter Tail, Forks of, and Bois des Sioux River, Stevens County, Minn. 
California salmon, 1877. 

Ottumwa, Iowa, Des Moines River. California salmon, 1875; shad, 
1874. 

Ouachita County, La. (See Monroe, La.) 

Ouachita River, Clark County, Ark. Shad, 1879. 

Ouachita River, Monroe, La. Shad, 1879. 

Ouachita River. (See tributaries: Sabine, Boeuf, Caddo, and Saline 
Rivers, Washita.) 

Ousley, Ga., Little River. Shad, 1879. 

Outagamie County, Wis. (See Appleton, Wis.) 

Owatonna, Minn., Cannon River. California salmon, 1877. 

Owatonna River, Steele County, Minn. California salmon, 1875; Schoo- 
dic salmon, 1875; Penobscot salmon, 1875. 

Owen, Winnebago County, Ill. Brown’s Creek. California salmon, 
1877. 

Owen’s Creek, Mechanicstown, Md. California salmon, 1874, 1878, 1879. 

Owen’s Creek, Slabtown, Md. California salmon, 1874, 1876, 1876, 1876. | 

Owosso, Mich., Shiawassee River. California salmon, 1875. 

O-zbow Lake, Oak County, Mich. Whitefish, 1876. 

Oxford, Ala., Cold Water Creek. California salmon, 1878. 

Oxford, Iowa, Wapsipinicon River. California salmon, 1875. 

Oxford, Warren County, N. J., Green’s Pond. Schoodic salmon, 1879. 

Pacific, Mo., Meramec River. California salmon, 1876; shad, 1876. 

Packlette River, Spartanburg C. H., S.C. California salmon, 1879. 

Paducah Junction, Tenn., West Obion River. Shad, 1879. 

Palmer, Mass., Quobaug Pond. Penobscot salmon, 1874. 

Palmyra, Mich., Palmyra Pond. California salmon, 1878. 

Palmyra Pond, Palmyra, Mich. California salmon, 1878. 

Pamlico Sound. (See tributary: Tar River.) 

Parker Lake, Richland, Mich. Schoodic salmon, 1876. 

Parkersburgh, W. Va., Bartlett’s Pond. Schoodic salmon, 1878. 

Parkersburgh, W. Va., Ohio River. California salmon, 1879, 1880. 

Parkersburgh, W. Va., ponds. Schoodic salmon, 1879. 

Parkton, Md., Big Gunpowder River. California salmon, 1878. 
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Parkton, Md., Deer Creek. California salmon, 1878, 1879. 

Parkton, Md., Gunpowder River. California salmon, 1876, 1878. 

~Pascagoula River. (See tributary: Chickasawha River.) 

Passadumkeag River, Me. Penobscot salmon, 1874. 

Passaic County, N. J., Greenwood Lake. California salmon, 1879. 

Passaic County, N. J., Passaic River. Schoodic salmon, 1879. 

Passaic County, N. J. (See Paterson, N. J.; Ringwood, N. J.) 

Passaic River, Passaic County, N. J. Schoodic salmon, 1879. 

Passaic River, tributary of, N. J. Penobscot salmon, 1874. 

Passaic River, tributary of, Paterson, N. J. California salmon,. 1874, 
1875. 

Passaic River. (See tributaries: Whippaug River and Rockaway River.) 

Passumpsic tributaries, Wheelock, Vt. Penobscot salmon, 1874. 

Patapsco Falls, Ellicott City, Md. California trout, 1880. 

Patapsco Falls, lake tributary to, Reisterstown, Md. Schoodic salmon, 
1879. 

Patapsco River, Double Pipe Creek, Md. California salmon, 1878. 

Patapsco River, Hood’s Creek, Md. California salmon, 1878. . 

Patapsco River, Hood’s Mills, Md. California salmon, 1874, 1878, 1879. 

Patapsco River, Relay Station, Md. Shad, 1879. 

Patapsco River, Sykesville, Md. California salmon, 1876, 1878. 

Patapsco River. (See tributaries: North Patapsco River, Cascade 
Branch, Water Works, and Owen’s Creek.) 

Patapsco River, North Branch of, Tank Station, Md. California salmon, 
1876, 1876, 1876, 1878. 

Patapsco River, tributary of, Sulphur Spring, Md. California trout, 
1880; Schoodic salmon, 1880. 

Patchen’s Lake, Grant Co., Minn. California salmon, 1878. 

Paterson, N. J., tributary of Passaic River. California salmon, 1874. 

Pattenburgh Creek, Raritan, N. J. California salmon, 1874. 

Patten’s Brook, Surry, Me. Penobscot salmon, 1876. 

Patterson Lake, Dexter, Mich. Whitefish, 1876. 

Patterson Lake, Putnam, Mich. California salmon, 1878. 

Patterson’s, Ca'’dwell County, N.C. Yadkin River. California salmon, 
1878, 1878, 1879. 

Patuxent, Md., Little Patuxent River. California salmon, 1875. 

Patuxent, Md., Patuxent River. Shad, 1879. 

Patuxent, Md., streams. California trout, 1880. 

Patuxent River, Airey, Md. California salmon, 1879. 

Patuxent River, Baltimore, Md. Schoodie salmon, 1880. 

Patuxent River, branch of, Howard County, Md. California salmon, 
1874. 

Patuxent River, Cedar Point, Md. California salmon, 1876, 1876. 

Patuxent River, Laurel, Md. California salmon, 1875, 1876, 1878, 1878, 
1878, 1878, 1879; shad, 1877, 1878, 1879, 1880. 

Patuxent River, Md. Penobscot salmon, 1875. 

S. Mis. 110 63 
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Patuxent River, Mount Airy, Md. California salmon, 1878. 

Patuxent River, North Branch of, Ellicott City, Md. California sal- 
mon, 1876. 

Patuxent River, Patuxent, Md. Shad, 1879. 

Patuxent River, Savage, Md. California salmon, 1874, 1876, 1878, 1878, 
1878. 1879, 1880; shad, 1879, 1880, 1880, 1880, 1880. 

Patuxeut River, Spencerville, Md. California salmon, 1878. 

Patuxent River, Tank Station, Md. California salmon, 1878. 

Patuxent River. (See tributaries: Little Patuxent River, Middle Pa- 
tuxent River and Pond, Rocky Run, Pond, Trout Branch, and Gun- 
powder River.) 

Patuxent River, tributary of, Spencerville, Md. Schoodie salmon, 1878. 

Paulinskill River, N. J. Penobscot salmon, 1875. 

Paulinskill Creek, Warren County, N. J. California salmon, 1879. 

Paupock Lake, Scranton, Pa. Schoodic salmon, 1879. 

Pawcatuck River, R. I. Penobscot salmon, 1873, 

Pawcatuck River, ponds tributary to, R. 1. California salmon, 1876. 

Paweatuck River, Washington County, R.I. California salmon, 1875; 
shad, 1874, 1875. 

Paweatuck River, tributary of, R. I. California salmon, 1876; Penob- 
scot salmon, 1874. 

Pawnee County, Kans. (See Larned, Kans.) 

Pawnee Creek, Larned, Kans. California salmon, 1878, 1879. 

Pawnee River, Larned, Kans. Shad, 1879. 

Paw Paw, Mich., Paw Paw River. California salmon, 1875. 

Paw Paw River, North Branch of, Almena, Mich. California trout, 1880. 

Paw Paw River, Paw Paw, Mich. California salmon, 1875. 

Paw Paw River. (See tributaries: Bucks Creek, Mill Stream, North 
Branch of Big Paw Paw River.) 

Pawtuxet River, R. 1. California salmon, 1875. 

Pawtuxet River, North Branch of, sundry places, R. I. Penobscot sal- 
mon, 1876. : 

Pawtuxet River, R. 1. Penobscot salmon, 1873. : 

Pawtuxet River, Providence County, R. I. Penobscot salmon, 1875; 
shad, 1874, 1875. 

Pawtuxet River, South Branch of, sundry places, R. I. Penobscot sal- 
mon, 1876. 

Pawtuxet River, tributary of, R. I. California salmon, 1876; Penobscot 
salmon, 1874. 

Pawtuxet River. (See tributaries: North and South Branch.) 

Paxton, Mass., Asnebumskitt Pond. Schoodic salmon, 1879. 

Pea River, Union Springs, Ala. Shad, 1879. 

Pearl Lake, Stearns County, Minn. California salmon, 1876, 1878. 

Pearl River, Jackson, Miss. Shad, 1875, 1876, 1879. 

Pearl River, Kosciusko, Miss. California salmon, 1876. 

Pearl River. (See tributary: Forked Deer River.) 
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Peatwig Creek, Fort Edward, N. Y. California salmon, 1874. 

Peavine Creek, Cass County, Mich. California salmon, 1875, 1879. 

Pecatonica River. (See tributary: Knapp’s Creek.) 

Pedlar River, Amherst County, Va. California salmon, 1876. 

Pee Dee River, S.C. California salmon, 1880. 

Pee Dee River. (See tributary: Yadkin River.) 

Pelican River. (See tributary: Detroit Lake.) 

Pembroke, Me. Penmaquan River. California salmon, 1879. 

Pemigewasset River, Campton and Plymouth, N. H. California salmon, 
1876, 1878, 1879. 

Pemigewasset River, Franklin, N. H. Penobscot salmon, 1876. 

Pemigewasset River, Livermore Falls, N. H. Penobscot salmon, 1876. 

Pemigewasset River, Plymouth, N. H. California trout, 1880; Penob- 
scot salmon, 1875. 

Penmaquan River, Pembroke, Me. California salmon, 1879. 

Penmaquan River, Me. Penobscot salmon, 1874, 1876. 

Pennsborough, W. Va., Hugh’s River. California salmon, 1878. 

Penn’s Creek, Mifflinburg, Pa. California salmon, 1879. 

Penn’s Creek, Snyder County, Pa. California salmon, 1877. 

Penobscot County, Me. (See Dexter, Me.; Enfield, Me.; Glenburn, Me.; 
Howland, Me.; Kingman, Me.; Mattawamkeag, Me.; Newport, Me.; 
Whitney Ridge, Me.; and Winn, Me. 

Penobscot River, Me. Shad, 1877. 

Penobscot River, Mattawamkeag, Me. Shad, 1880. 

Penobscot River, tributary of, Danforth, Me. Penobscot salmon, 1875. 

Penobscot River, tributary of, Kingman, Me. Penobscot salmon, 1875. 

Penobscot River, tributary of, Me. Penobscot salmon, 1873. 

Penobscot River, Winn, Me. Penobscot salmon, 1876. 

Penobscot River. (See tributaries: Craig’s Pond, Mattawamkeag River, 
Salmon Stream, Baskahegan, Passadumkeag River, Seboois Stream, 
Piscataquis River, Pleasant River, Sebec Lake, and Madaceunk 
Stream.) 

Pentucket Pond, Georgetown, Mass. Schoodic salmon, 1877. * 

Perch Lake, Walworth Co., Wis. California salmon, 1878. 

Pere Marquette River. (See tributary: Big Star Lake.) 

Perham, Minn., Pine Lakes. Penobscot salmon, 1875. 

Perkins and Hess Pond, Grand Rapids, Mich. California salmon, 1874. 

Perry County, Pa. (See Newport, Pa.) 

Perry County, Pa., Trout Run. California salmon, 1877. 

Perryman, Md., Bush River. Shad, 1878, 1880. 

Perry’s Pond, Southport, Conn. Schoodic salmon, 1880. 

Peru, N. Y., Salmon River. Penobscot salmon, 1875. 

Peterborough, N. H., Cunningham Pond. Schoodic salmon, 1880. 

Petersburgh, Va., Appomattox River. Shad, 1878, 1880. 

Peterson Lake, Pope County, Minn. California salmon, 1878. 

Petosky, Mich., Crooked Lake. Whitefish, 1876. 
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Petosky, Mich., Pine Lake. California salmon, 1876. 

Petosky, Mich., Round Lake. Whitefish, 1876. 

Petosky, Mich., Twin Lake. Whitefish, 1876. 

Phalon Lake, Ramsey County, Minn. California salmon, 1876, 1877. 

Phelps County, Mo. (See Jerome, Mo.) 

Philadelphia County, Pa. (See Philadelphia, Pa.) 

Philadelphia, Pa., Schuylkill River. California salmon, 1877. 

Phenix, Md., Gunpowder River. California salmon, 1876, 1877, 1880. 

Phenix, Md., stream. California trout, 1880, 1530, 1530. 

Pickerel Lake, Freeborn County, Minn. California salmon, 1876, 1878. 

Pickerel Lake, Kent County, Minn. California salmon, 1876. 

Piedmont, Mo., Big Black River. Shad, 1879. 

Piedmont, W. Va., Potomac River. California salmon, 1877; shad, 
1876, 1879. 

Pierce City, Mo., Capo Creek. California salmon, 1878. 

Piermont, N. H., Tarlton Pond. Schoodic salmon, 1879. 

Pierson, Montcalm County, Mich., Whitefish Lake. Schoodic salmon, 
1878. 

Pigeon River, Asheville, N.C. California salmon, 1878. 

Pike County, Pa., several lakes. Schoodic salmon, 1878. 

Pike County, Pa. (See Bushkill, Pa.) 

Pikesville, Md., pond. Schoodie salmon, 1880. 

Pikesville, Md., stream. California trout, 1580. 

Pilot Mound, Minn., tributary of Root River. California salmon, 1878. 

Pine City, Minn., tributaries of Saint Croix River. California salmon, 
1877. 

Pine County, Minn., Big Lake. California salmon, 1875. 

Pine County, Minn., Saint Louis River. California salmon, 1875, 1875. 

Pine County, Minn., Twin Lakes. California salmon, 1875. 

Pine County, Minn. (See Pine City, Minn.) 

Pine Creek, Cass County, Mich. California salmon, 1879. 

Pine Creek, Pa. California salmon, 1870. 

Pine Creek, Winona County, Minn. California salmon, 1878. 

Pine Lake, Petosky, Mich. California salmon, 1876. 

Pine Lakes, Perham, Minn. Penobscot salmon, 1875. 

Pine Meadow, Conn., Farmington River. California salmon, 1874, 1874. 

Pine River, Mich. Penobscot salmon, 1874. 

Pine River, Richland Centre, Wis. California salmon, 1877. 

Pine Tree Lake, Washington County, Minn. California salmon, 1876. 

Pipe Creek, New Windsor, Md. California salmon, 1878. 

Pipe Creek, Union Bridge, Md. California salmon, 1874. 

Pipe Creek, Wakefield, Md. California salmon, 1874, 1876. 

Pipe Creek, Westminster, Md. California salmon, 1876. 

Piscataquis County, Me. (See Brownville, Me.; Dover, Me.; Milo, Me.; 
Mount Kineo, Me.) 

Piscataquis River, Dover, Me. Penobscot salmon, 1874. 
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Piscataquis River, Milo, Me. Penobscot salmon, 1874. 

Pitman Creek, Somerset, Ky. Schoodic salmon, 1878. 

Pitaquog Pond, Durham, Conn. Schoodic salmon, 1880. 

Pittman Creek, Taylor County, Ky. California salmon, 1877. 

Pittsburgh, N. H., Connecticut Lake. Schoodic salmon, 1879. 

Pittsfield, Mass., Pontoosuec Lake. Schoodic salmon, 1876, 1877, 1878, 
1880. 

Pittsfield, N. H., Berry Pond. Schoodic salmon, 1850. 

Placer County, Cal., Donner Lake. Schoodic salmon, 1878. 

Placer County, Cal., Sereno Lake. Schoodic salmon, 1878. 

Placer County, Cal., Tahoe Lake. Whitefish, 1877. 

Plainville, Conn., Plainville Reservoir. Schoodic salmon, 1880. 

Plainville Reservoir, Plainville, Conn. Schoodic salmon, 1880. 

Platte County, Mo., Bean’s Lake. California salmon, 1880. 

Platte County, Mo., Sugar Lake. California salmon, 1880. 

Platte River, Denver, Colo. Shad, 1872. 

Platte River, Buchanan County, Mo. California salmon, 1880; shad, 
1880. 

Platte River. (See tributary: Smith Fork.) 

Pleasant Lake, Stearns County, Minn. California salmon, 1876, 1877, 
1878. 

Pleasant River, Brownville, Me. Penobscot salmon, 1874. 

Plum River. (See tributary: Carroll Creek.) 

Plum Tree Run, Wilna, Md. California trout, 1880. 

Plymouth County, Mass. (See Bridgewater, Mass.; Duxbury, Mass.; 
East Bridgewater, Mass.; Marshfield, Mass.; Middleborough, Mass.; 
North Rochester, Mass.; Plymouth, Mass.; Rochester, Mass.; South 
Abington, Mass.; South Carver, Mass.; West Scituate, Mass.) 

Plymouth, Mass., Halfway Pond. Schoodic salmon, 1876, 1877, 1878. 

Plymouth, N. H., Baker’s River. California salmon, 1878; California 
trout, 1880. 

Plymouth N. H., Pemigewasset River. California trout, 1880; Penob- 
scot salmon, 1875. 

Plymouth, N. H., tributary of Merrimack River. Penobscot salmon. 

Plymouth, N. C., Roanoke River. Shad, 1878. 

Plymouth River, lowa. California salmon, 1879. 

Pocatapaug Lake, East Hampton, Conn. Schoodic salmon, 1879. 

Pocomoke Bay, branch of, Crisfield, Md. California salmon, 1876. 

Pocomoke Bay, branch of, Newtown, Md. California salmon, 1876. 

Pocomoke City, Md., Pocomoke River. Shad, 1877. 

Pocomoke River, Mitchell’s Bridge, Md. California salmon, 1878. 

Pocomoke River, Newtown, Md. Shad, 1879. 

Pocomoke River, Pocomoke City, Md. Shad, 1877. 

Pocomoke River, Snow Hill, Md. California salmon, 1878; shad, 1878. 

Pocomoke River, Whaleysville, Md. California salmon, 1879, 1880; shad, 
1879. 
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Pohatcong River, N. J. Penobscot salmon, 1875. 

Pohatcong iver! Bloomsbury, N. J. California salmon, 1874, 

Point of Rocks, Md., Potomac River. California salmon 1875, 1876; 
shad, 1878, 1879, 1880. 

Point Pleasant, Pa., Delaware River. Shad, 1874. 

Pokagon Creek, Cass County, Mich. California salmon, 1878, 1879. 

Pokagon Creek, Mich. California salmon, 1875, 1878. 

Pokagon Creek, Pokagon, Mich. California salmon, 1875. 

Pokagon Mich., Dowagiac Creek. Schoodic salmon, 1874. 

Pokagon, Mich., Dowagiac River. California salmon, 1875. 

Pokagon, Mich., Pokagon Creek. California salmon, 1875. 

Pokagon, Mich., State Hatchery Pond. California salmon, 1873, 1875; 
California trout, 1880. 

Polk County, Iowa. (See Des Moines, Iowa.) 

Polk County, Minn. (See Crookston, Minn.) 

Polk County, Wis. (See Clear Lake, Wis.) 

Pollard, Ala., Escambia River. Shad, 1878. 

Pollocksville, N. C., Trent River. Shad, 1879. 

Pomeroy, Iowa, Des Moines River. California salmon, 1875. 

Pomeroy, Iowa, Twin Lakes. California salmon, 1875. 

Pomme de Terre River, Stevens County, Minn. California salmon, 1877, 
LSC, AST t 

Pomme de Terre River. (See tributaries: Foss Lake and Big Stone 
Lake.) ; 

Pomparaug River. Woodbury, Conn. Schoodic salmon, 1880. 

Pontchartrain Lake. (See tributaries: Notalbany River, Amite River, 
and Tangipahoa River.) 

Pontiac, Mich., Clinton River. California salmon, 1876. 

Pontiac, Mich., Lord’s Lake. California salmon, 1876; Penobscot sal- 
mon, 1873. 

Pontoosue Lake, Pittsfield, Mass. Schoodic salmon, 1876, 1877, 1878, 
1880. 

Pope County, Minn., Lake Peterson. California salmon, 1878. 

Pope County, Minn., Chippewa River. California salmon, 1878. 

Poplar Bluff, Mo., Big Black River. Shad, 1879. 

Poplar Bluff, Mo., Black River. Shad, 1876. 

Portage County, Ohio. (See Kent, Ohio.) 

Portage Lake, Dexter, Mich. Whitefish, 1876. 

Portage River, Elmore, Ohio. California salmon, 1877. 

Portage River, Kalamazoo County, Mich. California salmon, 1875. 

Portage River, Three Rivers, Mich. California salmon, 1876. 

Portage River. (See tributary: Baw Beese Lake.) 

Portage, Wis., Silver Lake. California salmon, 1878. 

Port Deposit, Md., ponds. California trout, 1880. 

Port Deposit, Md., Susquehanna River. Shad, 1879. 

Port Huron, Saint Clair County, Mich., Black River. California salmon, 
1875 
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Port Huron, Saint Clair County, Mich., Saint Clair River. California 
salmon, 1875. 

Potomac River, Cherry Run, Md. California salmon, 1877. 

Potomac River, Cumberland, Md. Shad, 1876, 1877, 1880. 

Potomac River, East Branch, Washington, D.C. Shad, 1880 (21 items.) 

Potomae River, Ferry Landing, Va. Shad, 1875, 1876. 

Potomac River, Fort Pendleton, Md. California salmon, 1877, 1880. 

Potomac River, Fort Washington, Md. Shad, 1878, 1880. 

Potomac River, Freestone, Va. Shad, 1875, 1878. 

Potomac River, Glymont, Md. Shad, 1878, 1878. 

Potomac River, Harper’s Ferry, W. Va. California salmon, 1879. 

Potomac River, headwaters of, Md. Shad, 1876. 

Potomac River, Jackson City, Va. Shad, 1873, 1875. 

Potomac River, Keyser, W. Va. California salmon, 1876, 1878, 1880. 

Potomac River, Little Falls, Md. Shad, 1879, 1880, 1880, 1880, 1880. 

Potomac River, Md. Penobscot salmon, 1875; shad, 1878. 

Potomac River, Moxley Point, Md. Shad, 1875, 1880, 1880, 1880. 

Potomac River, North Branch, Fort Pendleton, Md. California salmon, 
1876, 1876, 1878, 1878, 1878; Penobscot salmon, 1875. 

Potomac River, North Branch, Md. Penobscot salmon, 1880. 

Potomac River, Norih Branch, Swanton, Md. California salmon, 1878. 

Potomac River, Piedmont, Md. California salmon, 1877. 

Potomac River, Piedmont, W. Va. Shad, 1876, 1879. 

Potomac River, Point of Rocks, Md. California salmon, 1875, 1876; 
shad, 1873, 1879, 1880. 

Potomac River, Potomac Point, Md. Shad, 1878. 

Potomac River, Sir John’s Run, Md. California salmon, 1875, 1877, 1878. 

Potomac River, South Branch, Md. Penobscot salmon, 1880. 

Potomae River, South Branch, Romney, W. Va. Schoodic salmon, 1879; 
California salmon, 1876. 

Potomac River, South Branch, W. Va. Schoodic salmon, 1879. 

Potomac River, tributaries of, Hampshire County, W. Va. California 
salmon, 1879, 1880, 1880. 

Potomac kiver, tributaries of, Romney, W. Va. California salmon, 1878. 

Potomac River, Washington, D. C. Shad, 1878, 1880. 

Potomac River, Weaverton Station, Md. California salmon, 1876, 1878, 
1878. 

Potomac River, W. Va. California salmon, 1878, 1878. 

Potomac River. (See tributaries: Antietam Creek, Conococheague 
River, Evitts Creek, Wills Creek, Savage Creek, North Fork, Owens 
Creek, Little Lorem, Cedar Creek, South Fork, Goose River, Shen- 
andoah River, and Conecocheague River.) 

Pottawattamie County, lowa. (See Council Bluffs, [owa.) 

Pottawatomie County, Kans. (See Wamego, Kans.) 

Potter County, Pa. Schoodic salmon, i879. 

Pottstown, Pa., Schuylkill River. California salmon, 1878. 
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Poynette, Wis., tributary of Wisconsin River. California salmon, 1878. 

Prairie Du Pont River, Belleville, Ill. California salmon, 1876, 1877. 

Preston County, W. Va. (See Rowlesburgh, W. Va.) 

Preston Lake, Renville County, Minn. California salmon, 1876, 1878, 
1879. 

Prichard’s Run, Marion County, W. Va. Schoodie salmon, 1878. 

Prince Edward County, Va. (See Farmville, Va.; Prospect, Va.) 

Prince George’s County, Md. (See Cedar Point, Md.; Forestville, Md.; 
Fort Washington, Md.; Laurel, Md.; and Moxley Point, Md.) 

Princess Anne, Md., Manokin River. Shad, 1878, 1879. 

Prince William County, Va. (See Freestone, Va.; Freestone Point, Va.; 
Neabsco Mills, Va.) 

Prior Lake, Scott County, Minn. California salmon, 1876, 1877, 1878. 

Prospect, Va., Appomattox River. California salmon, 1880. 

Providence County, R. 1., Pawtuxet River. Penobscot salmon, 1875; 
Shad, 1874, 1875. 

Providence County, R. 1., Blackstone River. Shad, 1874, 1877. 

Providence County, R. I. (See Burrellville, R. I., Foster, R. IL.) 

Pulaski County, Ark. (See Little Rock, Ark.) 

Pulaski County, Ky., Cumberland River. Shad, 1878. 

Pulaski County, Ky. (See Somerset, Ky.) 

Pulaski County, Va., New River. Schoodic salmon, 1880. 

Pulaski County, Va. (See Central, Va.) 

Pulaski Lake, Wright County, Minn. California salmon, 1877. 

Pushaw Pond, Glenburn, Me. Schoodic salmon, 1879. 

Put-in Bay, Ohio, Lake Erie. California salmon, 1877; Penobscot sal- 
mon, 1875; Schoodic salmon, 1876. 

Putnam, Conn., Thames River. Shad, 1874. 

Putnam, Livingston County, Mich., Half Moon Lake. California sal- 
mon, 1878. 

Putnam, Livingston County, Mich., Patterson Lake. California salmon, 
1878. 

Putty Lake, Kalamazoo County, Mich. California salmon, 1875. 

Quactuto River, Arkadelphia, Ark. California salmon, 1878, 1878, 1878. 

Quamapowitt Lake, Wakefield, Mass. Schoodic salmon, 1877, 1878, 
1879. 

Quasepaug Lake, Middlebury, Conn. Schoodic salmon, 1880. 

Queen Anne County, Md. (See Centreville, Md.) 

(ueen’s County, N. Y., tributary of Long Island Sound. California 
salmon, 1874. 

Queen’s County, N. Y. (See Roslyn, N. Y.) 

Quinnebaug River, Canterbury, Conn. Shad, 1875. 

Quinnepiac River, Conn. California salmon, 1874. 

Quobaug Pond, Palmer, Mass. Penobscot salmon, 1874. 

Racine County, Wis., Brown’s Lake. California salmon, 1877, 1879. 

Raccoon Creek, Gloucester County, N. J. California salmon, 1879. 
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Raccoon Creek, N. J. California salmon, 1877. 

Raccoon River, lowa. California salmon, 1875, 1878. 

Raisin Centre, Mich., Southard’s Lake. California salmon, 1878. 

Raisin River, Brooklyn, Mich. California salmon, 1875. 

Raisin River, Monroe, Mich. California salmon, 1875, 1879; shad, 1873. 

Raisin River, Somerset, Mich. California salmon, 1875. 

Raisin River, tributaries of, Lenawee County, Mich. California salmon, 
1875. 

Raisin River. (See tributaries: Palmyra Pond and Southard’s Lake.) 

Raleigh, N. C., Neuse River. Shad, 1877, 1878, 1879. 

Raleigh, N. C., ponds. California salmon, 1879. 

Ralston, Pa., Trout River. Penobscot salmon, 1880. 

Ramsey County, Minn., Bald Eagle Lake. California salmon, 1876. 

Ramsey County, Minn., Bass Lake. California salmon, 1875; Penob- 
scot salmon, 1875; Schoodic salmon, 1875. 

Ramsey County, Minn., Big Butts Lake. California salmon, 1876. 

Ramsey County, Minn., Como Lake. California salmon, 1875, 1876, 
1877; Penobscot salmon, 1875; Schoodic salmon, 1875. 

Ramsey County, Minn., Gervais Lake. California salmon, 1878. 

Ramsey County, Minn., Halloran Lake. California salmon, 1876. 

Ramsey County, Minn., Johanna Lake. California salmon, 1875, 1876, 
1877; Penobscot salmon, 1875; Schoodic salmon, 1875. 

Ramsey County, Minn., Josephine Lake. Catifornia salmon, 1876, 1876, 
1877. 

Ramsey County, Minn., Kingsley Lake. California salmon, 1876. 

Ramsey County, Minn., Krameroth Pond. California salmon, 1878. 

Ramsey County, Minn., Little Butts Lake. California salmon, 1876. 

Ramsey County, Minn., McCann’s Lake. California salmon, 1876, 1877. 

Ramsey County, Minn., McCannis Lake. Schoodic salmon, 1878. 

Ramsey County, Minn., Phalon Lake. California salmon, 1576, 1877. 

Ramsey County, Minn., Rice’s Pond. California salmon, 1877; Schoodie 
salmon, 1878. 

Ramsey County, Miun., Saint Croix River. California salmon, 1875, 
1875, 1875, 1875. 

Ramsey Count), Minn., Turtle Lake. California salmon, 1576. 

Ramsey County, Minn., Vadnais Lake. California salmon, 1876. 

Ramsey County, Minn., White Bear Lake. California salmon, 1875, 
1876; Penobscot salmon, 1875; Schoodic salmon, 1875, 1877. 

Ramsey County, Minn. (See Saint Paul, Minn.) 

Randolph County, W. Va., Tygert’s Valley River. California salmon, 
1879, 1880. 

Randolph County. W. Va., tributaries of Tygart’s Valley River. Schoodic 
salmon, 1878. 

Rapid Ann River, Rapid Ann Station, Va. California salmon, 1878, 
1879. 

Rapid Ann Station, Va.. Rapid Ann River. California salmon, 18:8, 
1879. 
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Rapid River, Kalkaska County, Mich. California salmon, 1876. 

Rappahannock River, tributary of, Va. California salmon, 1876. 

Rappahannock River. (See tributary: Rapid Ann River.) 

Raritan, N. J., Pattenburgh Creek. California salmon, 1874. 

Raritan River, North Branch, Somerset County, N. J. California 
salmon, 1879. 

Raritan River, South Braneh of, South Branch, N. J. Penobscot. sal- 
mon, 1875. 

Raritan River. (See tributaries: Pattenburgh Creek, Salmon Run, 
and South Branch of Raritan River.) 

Raritan River, tributary of, N. J. California salmon, 1874, 1875; Pe- 
nobscot salmon, 1874. 

Raymond, N. H., Jones Pond. Schoodic salmon, 1879, 

Reading, Kans., Marais des Cygnes River. Shad, 1879; California 
salmon, 1881. 

Reading, Pa., Schuylkill River. California salmon, 1875, 1878. 

Rebecca Lake, Hennepin County, Minn. California salmon, 1878. 

Rectorstown, Va., Goose Creek. California salmon, 1876. 

Red Brook, Mass. California salmon, 1876. 

Red Brook, tributary of, Mass. Penobscot salmon, 1873. 

Red Brook. (See tributary: Quobaug.) 

Red Cedar River. (See tributary: Fish Lake.) 

Reading, Kans., Osage River. California salmon, 1878, 1879. 

Redding, Cal., tributary of Sacramento River. Penobscot salmon, 1874. 

Red Lake River, tributary of, Crookston, Minn. California salmon, 
1880. 

Red River, Fulton, Ark. Shad, 1877, 1879. 

Red River of the North, Breckenridge, Minn. California salmon, 1875; 
Penobscot salmon, 1875; Schoodie salmon, 1875. 

Ked River of the North, Moorhead, Minn. California salmon, 1877. 

Red River of the North. (See tributaries: Buffalo River, Detroit Lake, 
and Perham.) 

Red River of the North, Wilkin County, Minn. California salmon, 1878. 

Red Vermillion River, Centralia, Kans. California salmon, 1878, 1879. 

Red Wing, Minn., Mississippi River. California saimon, 1876. 

Red Wing, Minn., Skillman Pond. California salmon, 1877; Schoodie 
salmon, 1877. 

Reed City, Mich., Hersey Creek. California salmon, 1874. 

Reed Creek, Wythe County, Va. California salmon, 1879. 

teed Lake, Grand Rapids, Mich. California salmon, 1876. 

teed’s Pond, Marshall County, Mich. Schoodic salmon, 1876. 

Reese Pond, Calhoun County, Mich. Schoodie salmon, 1876. 

Reisterstown, Md, lake tributary to Patapsco Falls. Schoodie salmon, 
1879. 

Reisterstown, Md., pond. Schoodie salmon, 1878. 

Relay Station, Baltimore County, Md., Patapsco River. Shad, 1879. 
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Reno County, Kans. (See Hutchinson, Kans.) 

Reno, Nev., Truckee River. California salmon, 1879. 

Renville County, Minn., Lake Alley. California salmon, 1879 ; Schoodic 
salmon, 1879. 

Renville County, Minn., Preston Lake. California salmon, 1876, 1879; 
Schoodic salmon, 1879. 

Republican River, Clay Centre, Kans. California salmon, 1880. 

Republican River, Clifton, Kans. California salmon, 1880. 

Republican River, Concordia, Kans. California salmon, 1878, 1879; 
California trout, 1880. 

Republican River, Davis County, Kans. Shad, 1879. 

Republican River, Junction City, Kans. California salmon, 1878, 1879. 

Resaca, Ga., Coosa River. California salmon, 1878; shad, 1879. 

Reservoir, Richmond, Va. California salmon, 1879. 

Reservoir, West Hartford, Conn. Schoodic salmon, 1879. 

Rice County, Minn., Barry Hunt’s Lake. Penobscot salmon, 1875. 

Rice County, Minn. California salmon, 1876. 

Rice County, Minn., Cannon River. California salmon, 1878. 

Rice County, Minn., Cameron River. California salmon, 1875; Schoodie 
salmon, 1879. 

Rice County, Minn., Cedar Lake. California salmon, 1875, 1876, 1877, 
1878; Penobscot salmon, 1875; Schoodic salmon, 1879. 

Rice County, Minn., Circle Lake. California salmon, 1878. 

Rice County, Minn., Dudley Lake. California salmon, 1876, 1878; Pe- 
nobscot salmon, 1875. 

Rice County, Minn., Faribault Lake. Penobscot salmon, 1875; Schoodie 
salmon, 1575. 

Rice County, Mine., French Lake. California salmon, 1876, 1877, 1878. 

Rice County, Minn., Gillmore’s Creek. California salmon, 1878. 

Rice County, Minn., Horse Shoe Lake. California salmon, 1878. 

Rice County, Minn., Jackson Lake. Penobscot salmon, 1875. 

Rice County, Minn., lake. California salmon, 1876; Penobscot salmon, 
1875. 

Rice County, Minn., Minnesota River. California salmon, 1875. 

Rice County, Minn., Northfield Lake. Schoodic salmon, 1875, 1878. 

Rice County, Minn., Roberts Lake. California salmon, 1876, 1877, 1878; 
Penobscot salmon, 1875; Schoodic salmon, 1879. 

Rice County, Minn., Shields Lake. California salmon, 1876, 1878. 

Rice County. Minn., Spring Creek. California salmon, 1878. 

Rice County, Minn., Union Lake. California salmon, 1878. 

Rice County, Minn. (See Faribault, Minn.; Northfield, Minn.) 

Rice’s Pond, Ramsey County, Minn. California salmon, 1877 ; Schoodie 
salmon, 1878. 

Rich County, Utah, Upper Bear River. California salmon, 1876, 1876. 

Richfield, Wis., Cedar Creek. California salmon, 1879. 

Richland Centre, Wis., Pine River. California salmon, 1877. 
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Richland County, La., Bayou Mason. Shad, 1879. 

Richland County, La., Beeuf River. Shad, 1879. 

Richlana County, S. C.. Wateree River. Shad, 1880; California salJ- 
mon, 1880. 

Richland County, 8. C. (See Columbia, 8. C.) 

Richland, Mich., Gull Lake. California salmon, 1878. 

Richland, Mich., Long Lake. California salmon, 1878. 

Richland, Mich., Parker Lake. Schoodic salmon, 1876. 

Richmond, McHenry County, Ill., Twin Lakes. Schoodic salmon, 1878. 

Richmond, Washington County, R. I., Beach Pond. Schoodic salmon, 
1876. 

Richmond, Va., James River. Shad, 1878. 

Richmond, Va., Reservoir. California salmon, 1879. 

Ridgefield, Conn., Round Pond. Schoodie salmon, 1879. 

Rifle River, Crawford, Mich. California salmon, 1876. 

Rifle River, Bay Connty, Mich. California salmon, 1875. 

Riley County, Kans. (See Manhattan, Kans.) 

Rindge, N. H., Emerson Pond. Schoodic salmon, 1880, 

Ringwood, N. J., Shepherd’s Lake. Schoodic salmon, 1879. 

Ripley County, Mo. (See Doniphan, Mo.) 

Ripley, Miss., Tippah River. Shad, 1879. 

Ripley Lake, Meeker County, Minn. California salmon, 1877. 

Ritchie County, W. Va. (See Pennsborough, W. Va.) 

Rivanna River, Shadwell, Va. Shad, 1878. 

Riverton, Va., Shenandoah River. Shad, 1878. 

Roanoke County, Va. (See Salem, Va.) 

Roanoke River, Alleghany Springs, Va. California salmon, 1880. 

Roanoke River, Big Spring Depot, Va. California salmon, 1880. 

Roanoke River Light, N. C. (See Avoca, N. C.) 

Roanoke River, Montgomery, White Sulphur Springs, Va. California 
salmon, 1880. 

Roanoke River, Plymouth, N. C. Shad, 1878. 

Roanoke River, Salem, Va. California salmon, 1880; shad, 1878. 

Roanoke River, tributary of, Salem, Va. California salmon, 1874. 

Roanoke River, tributary of, Va. California salmon, 1876. 

Roanoke River, Weldon, N. C. Shad, 1878, 1879, 1879, 1879. 

Roanoke River. (See tributaries: Town Creek, Staunton River, and 
Dan River.) 

Roberts Lake, Northfield, Minn. California salmon, 1877. 

Roberts Lake, Rice County, Minn. California salmon, 1876, 1877, 1878; 
Penobscot salmon, 1875; Schoodic salmon. 1879. 

Robertson County, Tex. (See Hearne, Tex.) 

Robeson County, N.C. (See Branchville, N. C.) 

Rochester, Mass., Mary’s Pond. Schoodic salmon, 1879, 1880. 

Rochester, Mich., private pond. California salmon, 1878. 

Rochester, Minn., Orono River. California salmon, 1877. 
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Rochester, Minn., South Branch of Zumbro River. California salmon, 
1877. 

Rockaway River, Dover, N. J. Penobscot salmon, 1875. 

Rockaway River, Somerset County, N. J. California salmon, 1879. 

Rockbridge County, Va., Buffalo Creek. Schoodic salmon, 1877. 

Rockbridge County, Va., Irish Creek. Schoodic salmon, 1877. 

Rockbridge County, Va., tributary of James River. California salmon, 
1876. 

Rockbridge County, Va. (See Alone, Va.; Buffalo Mills, Va.; Colliers- 
town, Va.; Kerr’s Creek Bridge, Va.; Lexington, Va.; Monmouth 
Church, Va.) 

Rockeastle County, Ky., Hardin Durham’s Branch. California salmon, 
IST7. 

Rockeastle County, Ky., Round Stone Creek. California salmon, 1877. 

Rock Church, Cecil County, Md., Little Elk River. California salmon, 
1878. 

Rock County, Wis., Janesville, Wis., Milton, Wis. 

Rock Creek, Rockville, Md. California trout, 1880. 

Rockdale County, Ga. (See Conyers, Ga.) 

Rockford, Ill., Rock River. California salmon, 1874, 1875, 1879; shad, 
1874, 1875, 1878. 

Rockford, Tl., Kent’s Creek. California salmon, 1877. 

Rock Hill, S. C., Catawba River. Shad, 1880. 

Rockingham County, N. H. (See Raymond, N. H.) 

Rockingham County, N. C., Moyo River. Schoodic salmon, 1878. 

Rockingham, Vt., Saxton River. Penobscot salmon, 1874. 

Rockingham County, Va. (See Burnt Bridge, Va.) 

Rock Pond, Georgetown, Mass. Schoodie salmon, 13877. 

Rock River, Rockford, Ill. California salmon, 1874, 1875, 1879; shad, 
1874, 1875, 1878. 

Rock River, tributaries of, Ill. California salmon, 1876, 1877. 

Rock River. (See tributaries: Madison Lake, Sugar River, Pecatonica 
River, Knapp’s Creek, Brown’s Creek, Kent’s Creek.) 

Rockville, Conn., Snipsic Lake. Schoodic salmon, 1876, 1877, 1878, 1579. 

Rockville, Md., Rock Creek. California trout, 1880. 

Rocky Mount, N. C., Tar River. Shad, 1879, 1879. 

Rocky Run, Md. California trout, 1880. 

Rogers Lake, Lyme, Conn. Schoodic salmon, 1876, 1878, 1880. 

Rogers Pond, Branford, Conn. Schoodie salmon, 1877. 

Rogers River, Wayne County, Mich. California salmon, 1879. 

Roland Lake, pond tributary to, Green Spring, Md. California trout, 
1880; Schoodic salmon, 1880. 

Rolling Fork, North and East Forks of, Marion County, Ky. Cali- 
fornia salmon, 1877. 

Rolling Fork of Salt River, Nelson County, Ky. California salmon, 
1877. 
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Rome City, Ind. Rome City Lake. Whitefish, 1876. 

Rome City Lake, Rome City, Ind. Whitefish, 1876. 

Rome, Ga., Coosa River. Shad, 1875. 

20 -e, N. Y., Mohawk River. Penobscot salmon, 1875. 

Romeo, Mich., private ponds. California salmon, 1879. 

Romney, W.Va., Mill Run. California trout, 1880. 

Romney, W.Va., Pond at Institution for Deaf, &c. Schoodie salmon, 
1879, 1879. 

Romney, W. Va., South Branch of Potomac River. Schocdie salmon, 
1879. 

Romney, W. Va., South Fork of Potomac River. California salmon, 1876. 

Ronceverte, W. Va., Greenbrier River. California salmon, 1878, 1879, 
1880; shad, 1873, 1879. 

Roney Lake, Clare County, Mich. Schoodic salmon, 1878. 

Roosevelt Creek, Sayville, N. Y. California salmon, 1874. 

xoot River, Olmstead County, Minn. California salmon, 1877, 1877. 

Root River, Middle Branch of, Fillmore County, Minn. California sal- 
mon, 1878. 

toot River, tributary of, Lanesborough, Minn. California salmon, 1876. 

Root River, tributary of, Pilot Mound, Minn. California salmon, 1878. 

Root River, tributary of, Spring Valley, Minn. California salmon, 1878. 

Root River, North Branch of, Fillmore County, Minn. California sal- 
mon, 1878, 1878. 

Root River, South Branch of, Fillmore County, Minn. California sal- 
mon, 1878.) 

Roscommon County, Mich., Au Sable River. Penobscot salmon, 1873. 

Roscommon County, Mich., Higgins Lake. California salmon, 1879; — 
Pencobscot salmon, 1874; Schoodic salmon, 1880. 

Rose Lake, Le Roy, Mich. Whitefish, 1876. 

Roslyn, N. Y., streams. California salmon, 1876, 1877. 

koss, Mich., lake tributary to Kalamazoo River. California salmon, 
1873. 

Rouge River, Dearborn, Mich. California salmon, 1875. 

Rouge River, Northville, Mich. California salmon, 1876; Schoodie sal- 
mon, 1878; whitefish, 1876, 1876, 1876. 

Rouge River, Oakland County, Mich. California salmon, 1875. 

Rouge River. (See tributary: Yerkes Lake.) 

Rough Creek, Hardin County, Ky. California salmon, 1877. 

toundaway Creek, R. R. crossing, Madison County, La. Shad, 1879. 

Round Lake, Anoka County, Minn. California salmon, 1877, 1877. 

Round Lake, Chelsea, Mich. Whitefish, 1876. 

tound Lake, Chenango County, N. Y. California salmon, 1874. 

tound Lake, Clinton County, Mich. California salmon, 1875. 

tound Lake, Linden, Mich. Whitefish, 1876. 

Round Lake, Noble County, Minn. California salmon, 1880. 

Round Lake, Oceana County, Mich. California salmon, 1379. 
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Round Lake, Petosky, Mich. Whitefish, 1876. 

Round Lake, Washington County, Minn. California salmon, 1876. 

Round Pond, Ridgefield, Conn. Schoodic salmon, 1879. 

Round Stone Creek, Rockcastle County, Ky. California salmon, 1877. 

Rowan County, N. C., Yadkin River. Shad, 1877. 

Rowan County, N. C. (See Salisbury, N. C.) 

Rowlandville, Md., Octorora Creek. California salmon, 1876. 

Rowlesburgh, W. Va., Cheat River. Shad, 1879. 

Royalton, Vt., White River. Penobscot salmon, 1874. 

Rush Creek, Fillmore County, Minn. California salmon, 1878. 

Rush Lake, Chisago County, Minn. California salmon, 1877. 

Rush Lake, Sherburne County, Minn. California salmon, 1878. 

Russell Creek, Adair County, Ky. California salmon, 1876. 

Rutland County, Vt. (See Castleton, Vt.; Hubbardton, Vt.) 

Sabine River, Mineola, Tex. Shad, 1879. 

Sacramento River, Tehama, Cal. Shad, 1873, 1876, 1877, 1878, 1880. 

Sacramento River, tributary of, Redding, Cal. Penobscot salmon, 1874. 

Sacramento River, tributary of, San Francisco, Cal. California salmon, 
1876. 

Sacramento River. (See tributary: McCloud River.) 

Saginaw County, Mich., Cass River. California salmon, 1879. 

Saginaw River. (See tributaries: Flint River, Tattabawassee River, 
and Cass River.) 

Saint Clair County, [ll. (See Belleville, Il.) 

Saint Clair County, Mich. (See Port Huron, Mich.) 

Saint Clair Lake. (See tributaries: Clinton River, Lord’s Lake, Black 
River, Orchard Lake, Wall’s Lake, Whitmore Lake, Gun Lake, Bar- 
rier’s Lake, and Diamond Lake.) 

Saint Clair River, Port Huron, Mich. California salmon, 1875. 

Saint Croix River, Chisago County, Minn. California salmon, 1875, 1575. 

Saint Croix River, Ramsey County, Minn. California salmon, 1875, 
1875, 1875. 

Saint Croix River, Stillwater, Minn. California salmon, 1876. 

Saint Croix River, tributary of, Me. Penobscot salmon, 1873. 

Saint Croix River, tributaries of, Pine City, Minn. California salmon, 
1877. 

Saint Croix River. (See tributaries: Keen’s Lake Stream, Schoodic 
Lakes, Silver Lake, and Elmo Lake.) 

Saint Francis River, Arcadia, Mo. Shad, 1879. 

Saint Francis River, Wayne County, Mo. California salmon, 1879. 

Saint Genevieve County, Mo. (See Saiit Mary’s, Mo.) 

Saint James Lake, Watonwan County, Minn. California salmon, 1877. 

Saint James, Md., pond. California trout, 1880. 

Saint Johnsbury, Vt., small ponds tributary to Connecticut River. 
Schoodic salmon, 1878. 
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Saint John’s Lake, Stearns County, Minn. California salmon, 1875. 

Saint Joseph County, Mich. (See Colon, Mich.; Three Rivers, Mich.) 

Saint Joseph, Mich., North Branch Saint Joseph’s River. Penobscot 
salmon, 18753. 

Saint Joseph, Mich., ponds. California salmon, 1875, 1878. 

Saint Joseph, Mo., Missouri Rivet. Shad, 1877; California salmon, 1880. 

Saint Joseph River, Elkhart, Ind. Shad, 1874. 

Saint Joseph River, headwaters of, Hillsdale County, Mich. Penob- 
scot salmon, 1873. 

Saint Joseph River, Niles, Mich. California salmon, 1875; shad, 1873. 

Saint Joseph River, North Branch, Mich. Penobscot salmon, 1873, 
1873, 1873. 

Saint Joseph River, Three Rivers, Mich. California salmon, 1876. 

Saint Joseph River, tributaries of, Mich. Penobscot salmon, 1873. 

Saint Joseph River. (See tributaries: Butternut Creek, Sand Creek, 
Portage River, Indian Lake, Cold Water Lake, Lake of the Woods, 
Morrison Lake, Barrow Lake, Muncy Lake, Diamond Lake, Sturgeon 
Lake, Indian Creek, Dowagiac River, Williams Creek, Pearine Creek, 
Pokagon Creek, Miller Creek.) 

Saint Louis County, Minn., Fond du Lac. Schoodie salmon, 1875. 

Saint Lonis County, Minn. (See Duluth, Minn.; Fond du Lac, Minn.) 

Saint Louis County, Mo. (See Saint Louis, Mo.) 

Saint Louis, Mo., Mississippi River. Shad, 1877, 1878. 

Saint Louis River, Fond du Lac, Minn. California salmon, 1878. 

Saint Louis River, Pine County, Minn. California salmon, 1875, 1875. 

Saint Malachy’s Lake, Swift County, Minn. California salmon, 1877. 

Saint Marks, Cecil County, Md., Big Elk River. California salmon, 
1879. 

Saint Mary’s, Mo., Saline River. California salmon, 1879. 

Saint Mary’s Lake, Swift County, Minn. California salmon, 1877. 

Saint Mary’s River, tributary of, Mich. Penobscot salmon, 1874. 

Saint Michael’s River, Berlin, Md. Shad, 1879. 

Saint Paul and Pacific Railroad Streams, Minn. California salmon, 1876. 

Saint Paul, Minn., Mississippi River. Shad, 1872, 1874, 1877. 

Saint Peter, Minn., Minnesota River. Penobscot salmon, 1875. 

Salamanca, N. Y., Allegheny River. Shad, 1872. 

Salem, Conn., Gardiner’s Lake. Schoodic salmon, 1876, 1877, 1878, 
1879. 

Salem County, N. J. (See Allowaystown, N. J.; Woodstown, N. J.) 

Salem Creek, Woodstown, N. J. California salmon, 1876. 

Salem, Mass., Suntaug Lake. Schoodic salmon, 1878. 

Salem, Mass., Wenham Lake. Schoodie salmon, 1878. 

Salem, Va., Lake Spring. Schoodic salmon, 1880. 

Salem, Va., Roanoke River. California salmon, 1880; shad, 1878. 

Salem, Va., tributary of Roanoke River. California salmon, 1874. 

Salina, Kans., Saline River. California salmon, 1878, 1879, 1880. 
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Saline County, Ark., Saline River. Shad, 1879. 

Saline County, Ark. (See Benton, Ark.) 

Saline County, Kans., Solomon River. Shad, 1879. 

Saline County, Kans. (See Brookville, Kans.; Salina, Kans.) 

Saline River, Benton, Ark. Shad, 1878; California salmon, 1878, 1878+ 

Saline River, Saint Mary, Mo. California salmon, 1879. 

Saline River, Saline County, Ark. Shad, 1879. 

Saline River, Salina, Kans. California salmon, 1878, 1879, 1880. 

Salisbury, Ala., Tallapoosa River. Shad, 1878. 

Salisbury, Bucks County, Pa., Aquetong Lake. Schoodic salmon, 1878. 

Salisbury, Conn., Twin Lakes. Schoodic salmon, 1877, 1878. 

Salisbury, Md., Wicomico River. California salmon, 1879, 1879, 1880, 
1880; shad, 1877, 1878, 1879. 

Salisbury, N. C., Yadkin River. California salmon, 1877, 1877, 1879. 

Salisbury, Rowan County, N.C., ponds tributary to Yadkin River. 
Schoodic salmon, 1878; shad, 1878, 1879. 

Salisbury, Vt., Dunmore Lake. Schoodic salmon, 1876. 

Salmon Creek, Avoca, N.C. Shad, 1878, 1878, 1879, 1879. 

Salmon Creek, Mich. Penobscot salmon, 1874. 

Salmon Creek, The Mill, N. C. Shad, 1878. 

Salmon Falls River. (See tributary: Newechewaurrock Lake, Tri Echo 
Lake, Lorewell’s Pond, Cook’s Pond.) 

Salmon Lake, Cass County. California salmon, 1879. 

Salmon River, Granby, Conn. Schoodic salmon, 1880. 

Salmon River, N. Y. California salmon, 1873. 

Salmon River, N. Y. Penobscot salmon, 1873. 

Salmon River, Peru, N. Y. Penobscot salmon, 1875. 

Salmon River, Sand Bank, N. Y. California salmon, 1874. 

Salmon Run, N. J. Penobscot salmon, 1873. 

Salmon Stream, Me. Penobscot salmon, 1874, 1875. 

Salt Creek, Mexico, Mo. Shad, 1877. 

Salt Lake. (See tributaries: Jordan River, Ogden and Weber Rivers, 
and Upper Bear River.) 

Salt Lake County, Utah. (See Jordan, Utah.) 

Saltonstall Lake, East Haven, Conn. Schoodic salmon, 1877, 1878, 
1879. 

Salt River, Shelby County, Mo. California salmon, 1880; shad, 1880. 

Salt River, Shepherdsville, Ky. Shad, 1879, 1880. 

Saltville, Va., North Fork, Holstein. Schoodic salmon, 1880. 

Saluda River, Greenville, S.C. California salmon, 1880. 

Saluda River, S. C. California salmon, 1880. 

Sampson County, N. C., Six Runs. Shad, 1877. 

Sampson County, N.C. (See Six Runs, N. C.) 

San Antonio River, San Antonio, Tex. Shad, 1879. 

San Antonio, Tex., San Antonio River. Shad, 1879. 

Sand Bank, N. Y., Beaver Creek. California salmon, 1874. 

S. Mis. 110-64 
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Sand Bank, N. Y., Salmon River. California salmon, 1874. 
Sand Creek, Hillsdale County, Mich. California salmon, 1873. 
Sand Lake, Ill., Deep Lake. California salmon, 1876. 
Sandstone Creek, Mich. California salmon, 1874. 

Sandusky County, Ohio. (See Fremont, Ohio.) 

Sandusky River, Bucyrus, Ohio. California salmon, 1874. 

Sandusky River, Fremont, Ohio. California salmon, 1880; Penobscot 
salmon, 1875; Schoodic salmon, 1876; shad, 1874, 1878, 1879, 1880. 
Sandwich, Mass., Spectacle Pond. Schoodic salmon, 1876, 1877, 1880. 

Sandwich, N. H., Adams’ Pond. Schoodic salmon, 1880. 

Sandwich, N. H., North Pond. Schoodic salmon, 1880. 

Sandwich, N. H., pond. Schoodic salmon, 1879. 

Sandy Branch, Cecil County, Md., Sassafras River. California salmon, 
1879. 

Sandy Creek, Orleans County, N. Y. California salmon, 1874. 

Sandy Hook, Conn., Halfway River. Schoodic salmon, 1880. 

Sandy Lake, Cass County, Minn. Schoodic salmon, 1879. 

Sandy Pond, Lincoln, Mass. Schoodic salmon, 1876, 1877 

Sandy Sanne Md., pond. California salmon; Schoudie salen 1880. 

Sandy Spring, Md., stream. California trout, 1880. 

Sandy Spring, Md., pond. Schoodic salmon, 1880. 

San Francisco, Cal., Laguna Honda. Schoodic salmon, 1878. 

San Francisco, Cal., tributary of Sacramento River. California sal- 
mon, 1576. 

San Francisco, Cal., Woodward’s Aquarium. Schoodie salmon, 1878. 

- San Francisco County, Cal. (See San Francisco, Cal.) 

San Jose Water Co’s Reservoir, Cal. Whitefish, 1879. 

San Marcus River, Luling, Tex. Shad, 1879. 

San Mateo County, Cal., Felch’s Lake. Schoodic salmon, 1878. 

Santa Clara County, Cal., San Jose Water Company’s Reservoir. White- 
fish, 1879. 

Santee River. (See tributaries: Broad River, Catawba River, Broad 
River, and Saluda River.) 


Sappington, Anne Arundel County, Md., tributary of Patuxent River. 
1879. 


Sequoit Creek, N. Y. California salmon, 1874. 

Saranac River, West Plattsburgh, N. Y. Penobscot salmon, 1875. 
Sassafras River, Cecil County, Md. California salmon, 1880. 
Sassafras River, Frederick, Md. California salmon, 1876. 
Sassafras River, Md. Shad, 1877. 

Sassafras River, Middletown, Md. Shad, 1879. 

Sassafras River, Sandy Branch, Md. California salmon, 1879. 
Satucket River, East Bridgewater, Mass. Schoodic salmon, 1877, 1878. 
. Saugatuck River, Conn. California salmon, 1376. 

Saugatuck River, Westport, Conn. Penobscot salmon, 1875. 
Saugatuck River. (See tributary: Main River.) 
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Saugus River, Mass. California salmon, 1876, 1877. 

Sauk County, Wis., Spirit Lake. California salmon, 1877. 

Sauk Lake, Todd County, Minn. California salmon, 1877. 

Sauk River, Stearns County, Minn. California salmon, 1877. 

Sauk River. (See tributaries: Osakin Lake and Pearl Lake.) 

Saunders’ Spring Branch, Scott County, Ky. California salmon, 1876. 

Sautaug Lake, Lynnfield, Mass. Schoodic salmon, 1879. 

Savage Creek, Franklinville, Md. California salmon, 1874. 

Savage, Md., Middle Patuxent River. California salmon, 1878, 1878, 
1878, 1879. 

Savage, Md., Patuxent River. California salmon, 1880; shad, 1879, 
1880 (5 items). 

Savage, Md., Little Patuxent River. California salmon, 1875, 1876, 
1876, 1876. 

Savage, Md., Patuxent River. California salmon, 1874, 1876, 1879. 

Savage River, Swanton, Md. California salmon, 1877. 

Savannah River, tributary of, Toca, Ga. California salmon, 1877. 

Savannah River. (See tributary: Tugaloo River.) 

Saxton River, Rockingham, Vt. Penobscot salmon, 1874. 

Sayville, N. Y., Roosevelt Creek. California salmon, 1874. 

Sayville, N. Y., Willow Brook. California salmon, 1876, 1877. 

Seantic River, Windsor, Conn. Schoodic salmon, 1880. 

Schell City, Mo., Osage River. California salmon, 1880; shad, 1880. 

Schoodic Lakes, Dobsis Stream, Me. Penobscot salmon, 1874. 

School Section, Washington County, Minn. California salmon, 1876. 

Schuylkill County, Pa., Schuylkill River. Schoodic salmon, 1878. 

Schuylkill County, Pa. (See Swatara, Pa.) 

Schuylkill River, Philadelphia, Pa. California salmon, 1877. 

Schuylkill River, Pottstown, Pa. California salmon, 1878. 

Schuylkill River, Reading, Pa. California salmon, 1875, 1878. 

Schuylkill River, Schuylkill County, Pa. Schoodic salmon, 1878. 

Scintman’s Mill, Cecil County, Md., Big Elk River. California salmon, 
1878, 1880. 

Scioto River, Columbus, Ohio. Shad, 1875, 1876. 

Scioto River. (See tributary: Licking Reservoir.) 

Scituate Ponds, West Scituate, Mass. Schoodic salmon, 1879, 1879. 

Scotch Hall Fishery, N.C. (See Avoca, N.C.) 

Scott County, Iowa. (See Big Rock, lowa; Dixon, Iowa.) 

Scott County, Ky., Big Spring Branch. California salmon, 1876. 

Scott County, Ky., Elkhorn Creek. Shad, 1878. 

Scott County, Ky., Cane’s Run. California salmon, 1876. 

Scott County, Ky., Lane’s Run. California salmon, 1876. 

Scott County, Ky., McConnell’s Run. California salmon, 1876. 

Scott County, Ky., Saunders’ Spring Branch. California salmon, 1876, 

Scott County, Ky., Thomas’ Spring Branch. California salmon, 1876. 

Scott County, Minn., Credit Lake. California salmon, 1878. 
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Scott County, Minn., lake. California salmon, 1876. 

Scott County, Minn., O’Dowd’s Lake. California salmon, 1877, 1878. 

Scott County, Minn., Prior Lake. California salmon, 1876, 1877, 1877, 
1877, 1878. 

Scott County, Minn., Spring Lake. California salmon, 1878. 

Scranton, Pa., Paupock Lake. Schoodic salmon, 1879. 

Seranton, Pa., Tobyhanna Lake. Schoodic salmon, 1879. 

Seaford, Del., Little Nanticoke River. California salmon, 1880. 

Seaford, Del., Nanticoke River. California salmon, 1876, 1878, 1880; 
shad, 1877, 1879, 1880. 

Searle’s Pond, Foster, R. I. Schoodic salmon, 1876. 

Sebec Lake, Me. Penobscot salmon, 1874. 

Seboois River, Howland, Me. Penobscot salmon, 1875. 

Seboois River, Howland, Me. Penobscot salmon, 1874. 

Seboois River, Whitney Ridge, Me. Penobscot salmon, 1874. 

Seguin, Tex., Guadalupe River. Shad, 1879. 

Seneca, 8S. C., Seneca River. California salmon, 1878; shad, 1880. 

Seneca County, N. Y., Seneca Lake. California salmon, 1874. 

Seneca Lake, Seneca County, N. Y. California salmon, 1874. 

Seneca River, Seneca, 8. C. California salmon, 1878; shad, 1880. 

Seneca River, 8. C. California trout, 1880; California salmon, 1880, 
1880; Schoodic salmon, 1880. 

Sequoit Creek, Oneida County, N. Y. California salmon, 1875. 

Sereno Lake, Nevada County, Cal. Schoodic salmon, 1878. 

Sereno Lake, Placer County, Cal. Schoodic salmon, 1878. 

Sereno Lake, Summit, Placer County, Cal. Whitefish, 1877. 

Severance’s Ponds, Wis. California salmon, 1879. 

_ Seymour Lake, Morgan, Vt. Schoodie salmon, 1876. 

Shadwell, Va., Rivanna River. Shad, 1878. 

Shady Oak Lake, Minn. California salmon, 1877. 

Sharon, Mass., ponds. Schoodic salmon, 1880. 

Sharon Springs, Va., North Fork Holston River. California salmon, 
1880. 

Sharon’s Run, Northeast, Vd. California salmon, 1880. 

Shasta County, Cal. (See Baird, Cal.; Redding, Cal.) 

Shawano County, Wis. (See Keshena, Wis.) 

Shawnee County, Kans. (See Silver Lake, Kans.; Topeka, Kans.) 

Shawngum Lake, N. J. California salmon, 1879. 

_Shawshine River, Billerica, Mass. Schoodic salmon, 1877. 

Sheboygan County, Wis., Elkhart Lake. Penobscot salmon, 1875. 

Shelby County, Ky., Clear Creek. California salmon, 1876. 

Shelby County, Ky., Gist Creek. California salmon, 1876. 

Shelby County, Ky., Salt River. Shad, 1880. 

Shelby County, Ohio. (See Sidney, Ohio.) 

Shelby County, Tenn. (See Memphis, Tenn.) 

Shell Rock River, Iowa. California salmon, 1878. 
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Shenandoah County, Va. (See Mount Jackson, Va.; Strasburgh, Va.). 

Shenandoah River, North Fork of, Mount Jackson,Va. California sal- 
mon, 1876. 

Shenandoah River, North Fork of, Strasburgh, Va. California salmon, 
1876. 

Shenandoah River, Riverton,Va. Shad, 1878. 

Shenandoah River, South Branch of,Va. Schoodic salmon, 1877. 

Shenandoah River. (See tributaries: Cedar Creek, North Fork, and 
South River.) 

Shepherd’s Lake, Ringwood, N. J. Schoodic salmon, 1879. 

Shepherd’s Pond, Morris County, N. J. Whitefish, 1876. 

Shepherdsville, Ky., Salt River. Shad, 1879, 1880. 

Sheppard’s Brook, Battle Creek, Mich. California trout, 1880. 

Sherburne County, Minn., Big Lake. California salmon, 1876. 

Sherburne County, Minn., Briggs’ Lake. California salmon, 1877, 1878. 

Sherburne County, Minn., Clear Lake. California salmon, 1877. 

Sherburne County, Minn., Hand Lake. California salmon, 1876. 

Sherburne County, Minn., Lake Julia. California salmon, 1878. 

Sherburne County, Minn., Rush Lake. California salmon, 1878. 

Sherman, Conn., Green Pond. Schoodic salmon, 1878, 1879. 

Sherman, Conn., Square Pond. Schoodic salmon, 1878. 

Shetucket River, Conn. California salmon, 1874. 

Shetucket River, Willimantic, Conn. Penobscot salmon, 1875. 

Shetucket waters, Windham, Conn. Schoodic salmon, 1876. 

Shiawassee County, Mich. (See Corunna Mich.; Owosso, Mich.) 

Shiawassee River, Corunna, Mich. Shad, 1874. 

Shiawassee River, Holly, Mich. California salmon, 1876. 

Shiawassee River, Owasso, Mich. California salmon, 1875. 

Shields Lake, Rice County, Minn. California salmon, 1876, 1878. 

Shoal Creek, Neosha, Mo. Shad, 1878. 

Shoemaker’s Eddy, Shoemaker’s, Pa., Delaware River. California sal- 
mon, 1878, 1879, 1880 (11 items). 

Sibley County, Minn., Silver Lake. California salmon, 1877; Penob- 
scot salmon, 1879. 

Sibley County, Minn., Horseshoe Lake. California salmon, 1877. 

Sidney, Ohio, Little Miami River. California salmon, 1875. 

Silver Creek, Madison County, Ky. California salmon, 1876. 

Silver Creek, De Witt, Clinton County, Iowa. Schoodic salmon, 1878. 

Silver Creek, Iowa. California salmon, 1878. 

Silver Creek, Juab County, Utah. California salmon, 1876. 

Silver Lake, Dexter, Mich. California salmon, 1878; whitefish, 1876. 

Silver Lake, Dutchess County, N. Y. California salmon, 1874. 

Silver Lake, Houston County, Minn. California salmon, 1878. 

Silver Lake, Kans., Silver Lake. California salmon, 1878, 1879. 

Silver Lake, Linden, Mich. Whitefish, 1876. 

Silver Lake, Madison, N. H. Schoodic salmon, 1878. 
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Silver Lake, N. J. California salmon, 1879. 

Silver Lake, Portage, Wis. California salmon, 1878. 

Silver Lake, Sibley County, Minn. California salmon, 1877. 

Silver Lake, Silver Lake, Kans. California salmon, 1878, 1879. 

Silver Lake, Stearns County, Minn. California salmon, 1877. 

Silver Lake, Washington County, Minn. California salmon, 1877, 1879. 

Silver Lake, Wis. Schoodic salmon, 1879. 

Silver Lake, Woodstock, Mich. California salmon, 1878. 

Sinking Creek, Lewisburgh, Greenbrier County, W. Va. California 
salmon, 1878. 

Sinnemahoning, Potter County, Pa. California salmon, 1879. 

Sioux City, Iowa, Floyd River. California salmon, 1875. 

Sioux River, Iowa. California salmon, 1879. 

Sioux River. (See tributary: Spirit Lake.) 

Sir John’s Run, W. Va., Potomac River. California salmon, 1875, 1877, 
1878. 

Sister Lakes, Van Buren County, Mich. California salmon, 1878. 

Six Runs, Duplin County, N.C. Shad, 1879. 

Six Runs, Sampson County, N.C. Shad, 1878. 

Six Runs, Warsaw, N.C. Shad, 1879, 1879. 

Sixteen Lake, Allegan County, Mich, California salmon, 1879. 

Skaneateles, N. Y., Oswego River. California salmon, 1874, 1875. 

Skeelman’s Pond, Wabasha County, Minn. Schoodic salmon, 1879. 

Skillmans Pond, Red Wing, Minn. California salmon, 1877; Schoodic 
salmon, 1877. 

Skunk River, Iowa. California salmon, 1878, 1879. 

Slabtown, Frederick County, Md., Owens Creek. California salmon, 
1874, 1876, 1876, 1876. 

Slatersville Branch, R. I. Penobscot salmon, 1874, 1875, 1875, 1876. 

Slatersville River, R. I. California salmon, 1875. 

Sleepy Eye Lake, Brown County, Minn. California salmon, 1878. 

Smith Fork of Platte River, Clinton County, Mo. California salmon, 
1880. 

Smith Pond, Norfolk, Conn. Schoodic salmon, 1876. 

Smith’s Ferry, Mass., Connecticut River. Shad, 1874, 1875, 1877. 

Smith’s Grove, Ky., pond. Schoodic salmon, 1878. 

Smith’s Pond, Wolfeborough, N. C. California salmon, 1879. 

Smoky Hill River, Ellis, Kans. California salmon, 1880. 

Smoky Hill River, Ellsworth County, Kans. Schoodic salmon, 1879. 

Smoky Hill River, Ellsworth, Kans. California salmon, 1877, 1878, 
1879, 1880; shad, 1879. 

Smoky Hill River, Hayes City, Kans. California salmon, 1880. 

Smoky Hill River, Fort Harker, Kans. California salmon, 1880. 

Smoky Hill River. (See tributaries: Saline River, Spring Creek, Big 
Creek, Chapman’s Creek, Solomon and Salina Rivers.) 

Smyth County, Va., Holston River. Schoodie salmon, 1877. 
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Smyth County, Va. (See Atkin’s Tank, Va.) 

Snipsic Lake, Rockville, Conn. Schoodic salmon, 1876, 1877, 1878, 
1879. 

Snow Hill, Md., Pocomoke River. California salmon, 1878. 

Snow Hill, Md., Pocomoke River. Shad, 1878. 

Snow’s Pond, North Rochester, Mass. Schoodic salmon, 1878. 

Snyder County, Pa., Penn’s Creek. California salmon, 1877. 

Soft Water Lake, Kent County Mich. California salmon, 1876. 

Soldier River, Topeka, Kans. California salmon, 1878, 1879. 

Solomon City, Kans., Solomon River. California salmon, 1878, 1879, 
1880. 

Solomon River, Beloit, Kans. California salmon, 1878, 1879. 

Solomon River, Saline, Kans. Shad, 1879. 

Solomon River, Solomon City, Kans. California saimon, 1878, 1879, 
1880. 

Somerset County, Md. (See Crisfield, Md.; Eden, Md.; Princess 
Anne, Md.; Newtown, Md.) 

Somerset County, N. J., North Branch Raritan River. California sal- 
mon, 1879. 

Somerset County, N. J.. Rockaway River. California salmon, 1879. 

Somerset County, N. J. (See Raritan, N. J.; South Branch, N. J.) 

Somerset County, Pa. Schoodic salmon, 1878. 

Somerset, Ky., Cumberland River. Shad, 1878. 

Somerset, Ky., Pitman Creek. Schoodic salmon, 1878. 

Somerset, Mich., Rasin River. California salmon, 1875. 

Sonoma County, Cal., Mark West Creek. Whitefish, 1879. 

South Abington, Mass. Schoodic salmon, 1876. 

South Anne River. (See tributary: Little River.) 

Southard’s Lake, Raisin Centre, Mich. California salmon, 1878. 

South Branch, N. J., South Branch of Raritan River. Penobscot 
salmon, 1875. 

South Carver, Mass. Schoodic salmon, 1876. 

South Chicago, Ill., Calumet River. Shad, 1873. 

South Coventry, Conn., Wangambourg Pond. Schoodic salmon, 1877. 

South Coventry, Conn., Waramaug Pond. Schoodic salmon, 1878, 1879. 

South Coventry, Conn., Waugaboniz Lake. Schoodic salmon, 1879. 

South Elkhorn, Woodford County, Ky. California salmon, 1877. 

South Fork River, Morganton, N.C. California salmon, 1879. 

South Hadley Falls, Mass., Connecticut River. Shad, 1875, 1876, 1877, 
1877. 

Southampton County, Va. (See Franklin, Va.) 

South Kent, Conn., Spectacle Pond. Schoodic salmon, 1876, 

South Lawn, IlJ., Calumet River. Penobscot salmon, 1874. 

South Platte. (See tributaries: Green Lake and Clear Lake.) 

Southport, Conn., Mill River. Penobscot salmon, 1875, 1877. 

Southport, Conn., Perry’s Pond. Schoodie salmon, 1880. 
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Southport, Conn., Southport Pond. Schoodic salmon, 1879. 

Southport Pond, Southport, Conn. Schoodic salmon, 1879. 

Southport River. (See tributary : Main River.) ; 

South River, Greenville, Va. California salmon, 1878. 

South River, Lexington, Va. California salmon, 1878, 1880; Schoodic 
salmon, 1879. 

South River, Waynesborough, Va. Shad, 1878. 

South Toledo, Ohio, Maumee River. California salmon, 1877. 

South Vernon, Windham County, Vt., Connecticut River. Shad, 1875, 
1875. 

South Weymouth, Mass., Weymouth Great Pond. Schoodic salmon, 
1876, 1877, 1878. 

South Windham, Conn., Balahack Brook. Schoodic salmon, 1877. 

Spartanburgh County, S.C. (See Gaffney City, S. C.; Spartanburgh, 
Court-House, S. C. 

Spartanburgh Court-House, S. C., Broad River. Shad, 1876. 

Spartanburgh Court-House, 8. C., Packlette River. California salmon, 
1879. 

Sparta, Wis., La Crosse River. California salmon, 1879. 

Spectacle Pond, Sandwich, Mass. Schoodic salmon, 1876, 1877, 1880. 

Spectacle Pond, South Kent, Conn. Schoodic salmon, 1876. 

Spectacle Ponds, Kent, Conn. Schoodic salmon, 1877, 1878. 

Spencer County, Ky. (See Taylorsville, Ky.) 

Spencer Creek, Montgomery County, Ky. California salmon, 1877. 

Spencerville, Md., Patuxent River. California salmon, 1878. 

Spencerville, Md., tributary of Patuxent River. Schoodic salmon, 1878. 

Spesutie Narrows, Havre de Grace, Md. Shad, 1877 (12 deposits), 1878 
(10 deposits), 1879 (15 deposits), 1880 (10 deposits). 

Spirit Lake, lowa. Penobscot salmon, 1876. 

Spirit Lake, Sauk County, Wis. California salmon, 1877. 

Spofford Lake, Chesterfield, N. H. Schoodic salmon, 13880. 

Spot Pond, Stoneham, Mass. Schoodic salmon, 1878. 

Sprague’s Pond, Charlotte, Me. Schoodic salmon, 1878. 

Spring Branch, Iowa. California salmon, 1879. 

Spring Brook Creek, Kalamazoo, Mich. California salmon, 1874. 

Spring Brook, Cayuga County, N. Y. California salmon, 1879. 

Spring Brook, Ontario County, N. Y. California salmon, 1879. 

Spring Brook, Toledo, Ohio. California salmon, 1880. 

Spring Brook, Wheatland, N. Y. California salmon, 1878. 

Spring Creek, Bellefonte, Pa. California salmon, 1874. 

Spring Creek, Brookville, Kans. California salmon, 1878, 1879. 

Spring Creek, Caledonia, Livingston County, N. Y. Schoodie salmon, 
1878. 

Spring Creek, Delaware, Iowa. California salmon, 1875. 

Spring Creek, Fillmore County, Minn. California salmon, 1878. 

Spring Creek, Fort Harker, Kans. Schoodic salmon, 1880. 
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Spring Creek, Livingston County, N. Y. California salmon, 1879, 1879. 
Spring Creek, Lodi, Wis. California salmon, 1878. 
Spring Creek, Monroe County, N. Y. California salmon, 1878, 1878. 
Spring Creek, Newville, Pa. California salmon, 1877. 
Spring Creek, Oneida County, N. Y. California salmon, 1878. 
Spring Creek, Rice County, Minn. California salmon, 1878. 
Spring Creek, Trivoli, Kans. Schoodic salmon, i880. 
Spring Creek, Tompkins County, N. Y. California salmon, 1878. 
Spring Creek, Wetmore, Kans. California salmon, 1878, 1879. 
Springfield, Mo., James River. Shad, 1877. 
Springfield, N. H., Star Pond. Schoodic salmon, 1879. 
Spring Lake, Dakota County, Minn. Schoodic salmon, 1879. 
Spring Lake, Scott County, Minn. California salmon, 1878. 
Spring Pond, Lynn, Mass. Schoodic salmon, 1878. 
Spring River, Carthage, Mo. California salmon, 1878, 1879. 
Spring Valley, Minn., tributary of Root River. California salmon, 1878. 
Springville, lowa, Cedar River. California salmon, 1875. 
Spruce Creek, Herkimer County, N. Y. California salmon, 1874. 
Spunk Creek, Avon, Minn. California salmon, 1877. 
Squam Lake, Holderness, N. H. Schoodic salmon, 1879. 
Square Lake, Washington County, Minn. California salmon, 1876. 
Square Pond, Sherman, Conn. Schoodic salmon, 1878. 
Stacy, Minn., Goose Creek. California salmon, 1879. 
Stafford Springs, Conn., Stafford Springs Reservoir. Schoodic salmon, 

1878, 1879. 

Stafford Springs Reservoir, Stafford Springs, Conn. Schoodic salmon, - 
- 1878, 1879. 
Stark, N. H., North Pond. Schoodic salmon, 1880. 
Star Pond, Springfield, N. H. Schoodic salmon, 1879. 
Staunton kKiver, Big Spring Depot, Va. California salmon, 1876. 
Staunton River, Staunton Station, Va. Shad, 1875. 
Staunton River, Va. California salmon, 187-. 
Staunton Station, Montgomery County, Va., Staunton River. Shad, 

1875. 
Staunton, Va., Middle River. Schoodic salmon, 1879. 
Stearns County, Minn., Cornelian Lake. California salmon, 1877, 1878. 
Stearns County, Minn., Grand Lake. California salmon, 1876, 1878. 
Stearns County, Minn., Kimball Lake. California salmon, 1877, 1878. 
Stearns County, Minn., Pearl Lake. California salmon, 1876, 1878. 
Stearns County, Minn., Pleasant Lake. California salmon, 1876, 1877, 

1878. 
Stearns County, Minn., Saint John’s Lake. California salmon, 1878. 
Stearns County, Minn., Sauk River. California salmon, 1877. 
Stearns County, Minn., Silver Lake. California salmon, 1877. 
Stearns County, Minn. (See Avon, Minn.) 
Steele County, Minn., Owatonna River. California salmon, 1875; Penob- 

scot salmon, 1875; Schoodic salmon, 1875. 
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Steele County, Minn. (See Owatonna, Minn.) 

Steers’ Pond, North Scituate, R. I. Schoodic salmon, 1876, 1878. 

Stevens County, Minn. California salmon, 1876. 

Stevens County, Minn., Donnelly Lake. California salmon, 1878. 

Stevens County, Minn., Engle Lake. California salmon, 1878. 

Stevens County, Minn., forks of Otter Tail and Bois des Sioux Rivers. 
California salmon, 1877. 

Stevens County, Minn., Frog Lake. California salmon, 1878. 

Stevens County, Minn., Gavin’s Lake. California salmon, 1878. 

Stevens County, Minn., Lake Foss. California salmon, 1879. 

Stevens County, Minn., McCarthy’s Lake. California salmon, 1877. 

Stevens County, Minn., Pomme de Terre River. California salmon, 
1877, 1877, 1877. 

Stewartstown, N. H., Diamond Pond. Schoodic salmon, 1880. 

Still River, Brookfield, Conn. Schoodic salmon, 1880. 

Stillwater, Minn., Saint Croix River. California salmon, 1876. 

Stockbridge; Mass., Lake Mahkeenac. Schoodic salmon, 1878, 1879, 
1880. 

Stocker’s Pond, Grantham, N. H. Schoodic salmon, 1879. 

Stockton, Ga., Allapahaw River. Shad, 1879. 

Stokes County, N. C. (See Germanton, N. C.) 

Stoneham, Mass., Spot Pond. Schoodic salmon, 1878. 

Stoner Creek, Clark County, Ky. California salmon, 1876. 

Stoney Branch; Bel Air, Md. California trout, 1880. 

Stoney Run, Baltimore, Md. California trout, 1880; Schoodic salmon, 

ss Sy elAO; 
Stoney Run, Waverly, Md. California trout, 1880. 

Stony Creek, Pa. California salmon, 1876. 

Stony Lake, La Porte, Ind. Schoodic salmon, 1880. 

Storm Lake, Iowa. Penobscot salmon, 1876. 

Storm Lake, Iowa, Des Moines River. California salmon, 1875. 

Storm Lake, Iowa, Storm Lake. California salmon, 1875. 

Storm Lake, Storm Lake, Iowa. California salmon, 1875. 

Storm Spring, Iowa., tributary of Mississippi River. California salmon, 
1875. 

Strafford County, N. H. (See Milton, N. H.; New Durham, N. H.) 

Straits Lake, Oak County, Mich. Whitefish, 1876. 

Stranger, Kans., Stranger River. California salmon, 1878, 1879. 

Stranger River, Stranger, Kans. California salmon, 1878, 1879. 

Strasburgh, Va., Cedar Creek. California salmon, 1876. 

Strasburgh, Va., Nortb Fork, Shenandoah River. California salmon, 
1876. 

String Lake, Cottonwood County, Minn. California salmon, 1876. 

Strode’s Creek, Clark County, Ky. California salmon, 1876. 

Strouble’s Creek, Va. Schoodic salmon, 1878. 
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Strubel’s Lake, Andover, Sussex County, N. J. Schoodic salmon, 
1878. 

Sturgeon Lake, Colton, Mich. California salmon, 1876, 

Style’s Pond, Waterford, Vt. Schoodie salmon, 1878. 

Sucker Brook, Fall River, Mass. Schoodic salmon, 1878. 

Sudbury River, Framingham, Mass. Schoodic salmon, 1876, 1877. 

Suffolk County, N. Y. (See Sayville, N. Y.) 

Suffolk, Va., south branch of Nansemond River. Shad, 1878. 

Sugar Lake, Platte County, Mo. California salmon, 1880. 

Sugar Lake, Wright County, Minn. California salmon, 1877. 

Sugar River, Brodhead, Wis. California salmon, 1879. 

Sullivan County, N. H. (See Acworth, N. H.; Charlestown, N. H.; 
Grantham, N. H.; Springfield, N. H.) 

Sullivan County, N. Y. (See Liberty, N. Y.) 

Sulphur Spring, Md., pond, tributary of Patapsco River. California 
trout, 1880; Schoodic salmon, 1880. 

Summer Hill Lake. (See tributary: Spring Brooks.) 

Summers County, W. Va. (See Hinton, W. Va.) 

Summit of Sierra, Tahoe, and Donner Lakes. Whitefish, 1879. 

Summit, Placer County, California, Sereno Lake. Whitefish, 1877. 

Sumter County, &c., Lynch’s Creek. Shad, 1880. 

Sunapee Lake, Newbury, N. H. Schoodic salmon, 1878, 1879. 

Sunapee Lake, N. H. Schoodie salmon, 1880. 

Sunfish Lake, Dakota County, Minn. California salmon, 1876. 

Sunflower River, Friar’s Point, Miss. Shad, 1878. 

Suntaug Lake, Salem, Mass. Schoodic salmon, 1878. 

Superior Lake. (See tributaries: Saint Louis River, Twin Lakes, and 
Big Lake.) 

Surrey, Clare County, Mich., Crooked Lake. California salmon, 1878; 
Schoodic salmon, 1878. 

Surry, Me., Patten’s Brook. Penobscot salmon, 1876. 

Susquehanna County, Pa., Heart Lake. Schoodic salmon, 1880. 

Susquehanna County, Pa., Tigley Lake. Schoodic salmon, 1880. 

Susquehanna River, Branch of, Swatara, Pa. California salmon, 1875. 

Susquehanna River, Battery Light, Md. Shad, 1879, 1879, 1879, 1879. 

Susquehanna River, Chicquesalungo, Pa. California salmon, 1875, 1877, 
1877. 

Susquehanna River, Donegal, Pa. California salmon, 1875. 

Susquehanna River, Georgetown, Pa. Shad, 1880. 

Susquehanna River, Harrisburgh, Pa. Shad, 1879, 1880. 

Susquehanna River, Havre de Grace, Md. Shad, 1876, 1877 (7 deposits), 
1878 (2 deposits), 1879 (3 deposits), 1880 (11 deposits.) 

Susquehanna River, Marietta, Pa. California salmon, 1875, 1877, 1877, 
1877, 1880. 

Susquehanna River, Md. Schoodic salmon, 1879. 

Susquehanna River, North Branch, Chillisquaque, Pa. California sal- 
mon, 1877. 
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Susquehanna River, Old Bay Fishery, Md. Shad, 1879, 1879, 1879. | 

Susquehanna River, Port Deposit, Md. Shad, 1879, 1879. 

Susquehanna River, Swan Creek, Md. Shad, 1876, 1880. 

Susquehanna River, tributary of, Coneloquinet, Pa. California salmon, 
1876. 

Susquehanna River, tributary of, Chiques, Pa. California salmon, 1876. 

Susquehanna River, tributary of, Columbia, Pa. California salmon, 1876. 

Susquehanna River, tributary of, Harrisburg, Pa. California salmon, 
1872, 1873, 1876. 

Susquehanna River, tributary of, Marietta, Pa. California salmon, 
1876. 

Susquehanna River, tributary of, Swatara, Pa. California salmon, 1876. 

Susquehanna River, upper waters of, Pa. Penobscot salmon, 1880. 

Susquehanna River, Watson’s Island, Md. Shad, 1880 (8 items). 

Susquehanna River. (See tributaries: Blackston, Pawcatuck and Pa- 
tuxent Rivers, Deer Creek, Octorora Creek, Spesutie Narrows, North 
East, Cohocton River, Swatara Creek, Chiquesalunga Creek, Done- 
gal Creek, Codorus Creek, Yellow Breeches Creek, Donegal Springs, 
Pine Creek, Coneloquinet Creek, Mahantonga River, Bald Eagle River, 
Buffalo Creek, Stony Creek, Maiden Run, Bowman’s Creek, Maiden 
Creek, Spring Creek, Penn’s Creek, Kettle Creek, Trout Run, Juniata 
River, Harvey’s Lake.) 

Sussex County, Del. (See Seaford, Del.) 

Sussex County, N.J., Drake’s Pond. Schoodic salmon, 1879. 

Sussex County, N. J., Swartswood Lake. California salmon, 1879. 

Sussex County, N. J. (See Andover, N. J.) 

Suwanee River. (See tributaries: Allapahaw River and Little River.) 

Swan Creek, Harford County, Md., Susquehanna River. Shad, 1876, 
1880. 

Swannanoa River, Buncombe County, N.C. California salmon, 1877; 
California trout, 1880. 

Swanton, Md., North Branch of Potomac River. California salmon, 
1878. 

Swanton, Md., Savage River. California salmon, 1877. 

Swanton, Vt., Missisquoi River. California salmon, 1873; shad, 1874. 

Swartswood Lake, Sussex County, N. J. California salmon, 1879. 

Swatara Creek, Dauphin County, Pa. Penobscot salmon, 1874. 

Swatara Creek, Pa. California salmon, 1874. 

Swatara, Pa., Swatara River. California salmon, 1875, 1876, 1877. 

Swatara River, Swatara, Pa. California salmon, 1875, 1876, 1877. 

Swedesborough, N. J., Oldman’s Creek. California salmon, 1876. 

Swift County, Minn., Hassel Lake. California salmon, 1878. 

Swift County, Minn., Saint Malachy’s Lake. California salmon, 1877. 

Swift County, Minn., Saint Mary’s Lake. California salmon, 1877. 

Swift County, Minn. (See Benson, Minn.) 

Syke’s Pond, Wis. California salmon, 1879. 

Sykesville, Md., Patapsco River. California salmon, 1876, 1878. 
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Sykesville, Md., stream. California trout, 1880. 

Sylvan Lake, Dutchess County, N. Y. Schoodic salmon, 1879. 

Tahoe Lake, Placer County, Cal. Whitefish, 1877, 1879. 

Tahoe Lake, Nevada County, Cal. Whitefish, 1879. 

Takota Lake, Le Sueur County, Minn. California salmon, 1879. 

Talbot County, Md. (See Easton, Md.; Sherwood Mills, Md.; Trappe, 
Md.; Wye Mills, Md.; Cordova Station, Md.) 

Tallahatchie River, La Fayette County, Miss. Shad, 1878, 1879. 

Tallahatchie River. (See tributary: Tippa River.) 

Tallapoosa County, Ala. (See Salisbury, Ala.) 

Tallapoosa River, Montgomery, Ala. Shad, 1877. 

Tallapoosa River, Salisbury, Ala. Shad, 1878. 

Tama City, Tama County, lowa, Iowa River. Schoodic salmon, 1878. 

Tama County, lowa. (See Tama City, Iowa.) 

Tangipahoa County, La. (See Amite City, La.; Tickfaw, La.) 

Tangipahoa, Miss., Tangipahoa River. California salmon, 1876. 

Tangipahoa River, Amite City, La. California salmon, 1876. 

Tangipahoa River, La. California salmon, 1875. 

Tangipahoa River, Tangipahoa, Miss. California salmon, 1876. 

Tank Station, Md., North Patapsco River. California salmon, 1874, 
1876, 1876, 1876, 1878, 1878, 1879. 

Tank Station, Carroll County, Md., Patuxent River. Californiasalmon, 
1877. 

Tanner’s Creek, Guilford, Ind. California salmon, 1874, 1876. 

Tanner’s Lake, Washington County, Minn. California salmon, 1878. 

Tannery, Md., Evitt’s Creek. California salmon, 1874. 

Tarlton Pond, Piermont, N. H. Schoodic salmon, 1879. 

Tar River, Granville County, N.C. Shad, 1877, 1878, 1878. 

Tar River, Rocky Mount, N.C. Shad, 1879, 1879. 

Taunton River, Bridgewater, Mass. Shad, 1876, 1877. 

Taunton River, Middleberough, Mass. Shad, 1876, 1877. 

Taylor County, Ky., Pittman Creek. California salmon, 1877. 

Taylor County, W. Va. (See Grafton, W. Va.) 

Taylor’s Falls, Chisago County, Minn. California salmon, 1875. 

Taylorsville, Spencer County, Ky., Asher’s Creek. Schoodic salmon, 
1878. 

Taylorsville, Va., Little River. Shad, 1878. 

Tehama, Cal., Sacramento River. Shad, 1873, 1876, 1877, 1878, 1880. 

Tehama County, Cal. (See Tehama, Cal.) 

Tenburg Brook, Fillmore County, Minn. California salmon, 1878. 

Ten Mile Creek, Boyd’s, Md. California salmon, 1878. 

Tennessee River, Chattanooga, Tenn. Shad, 1876, 1879. 

Tennessee River, Johnsonville, Tenn. Shad, 1879. 

Tennessee River. (See tributaries: Pigeon River, French Broad River, 
Eastannallee River, Holston River, North Fork of Holston River and 
South Fork Holston River.) 
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Tensas River, R. R. crossing, Madison County, La. Shad, 1879. 

Tensas River, (See tributary : Bayou Macon.) 

Terre Haute, Ind., Wabash River. Shad, 1878, 1879. 

Terry Lake, Washington County, Minn. California salmon, 1876. 

Thames River, brooks tributary to, Willimantic, Conn. Schoodic sal- 
mon, 1878, 1879. 

Thames River, tributary of, Conn. Penobscot salmon, 1873. 

Thames River, Putnam, Conn. Shad, 1874. 

Thames River. (See tributaries: Quinnebang River, Shetucket River, 
Natchaug Branch, Natchaug River.) 

The Mill, Bertie County, N. C., Salmon Creek. Shad, 1878. 

Thomas’ Spring Branch, Scott County, Ky. California salmon, 1876. 

Thompsonville, Conn., tributaries of the Connecticut River. Schoodiec 
salmon, 1878. 

Thorn Apple Lake, Barry County, Mich. California salmon, 1875. 

Thorn Apple Lake, Eaton County, Mich. California salmon, 1875. 

Thornton, N. H., tributary of Merrimack River. Penobscot salmon, 
1873. 

Three Lakes, Marquette County, Mich. California salmon, 1876. 

Three Mile Lake, Chippewa County, Wis. California salmon, 1877. 

Three Rivers, Mich., Portage River. California salmon, 1876. 

Three Rivers, Mich., Saint Joseph River. California salmon, 1876. 

Three Runs, 8. C. California salmon, 1880. 

Tickfaw, La., Amite River. Shad, 1878. 

Tickfaw, La., Notalbany River. California salmon, 1876; shad, 1875. 

Tiffin River, Woodstock, Mich. California salmon, 1878. 

Tigley Lake, Susquehanna County, Pa. Schoodic salmon, 1880. 

Tilton, N. H., Winnipesaukee River. Shad, 1877. 

Timber Creek, Woodbury, N. J. California salmon, 1877. 

Timber Creek, N. J. California salmon, 1877. 

Tinkham Lake, Miles, Berrien County, Mich. Schoodic salmon, 1878: 

Tippah County, Miss. (See Ripley, Miss.) 

Tippah River, Ripley, Miss. Shad, 1879. 

Tippecanoe County, Ind. See La Fayette, Ind. 

Tipton, Iowa, Cedar River. California salmon, 1874, 1875. 

Tittabawassee River, Midland Mich. California salmon, 1875. 

Tobacco Run, Aberdeen, Md. California salmon, 1876. 

Tobyhanna Lake, Scranton Pa. Schoodic salmon, 1879. 

Toccoa, Ga., tributary of Savannah River. California salmon, 1877. 

Todd County, Minn., Osakin Lake. California salmon, 1877. 

Todd County, Minn., Sauk Lake. California salmon, 1877. 

Toledo, Ohio, Lake Erie. Whitefish, 1876, 1876. 

Toledo, Ohio, Maumee Rapids. California salmon, 1878. 

Toledo, Ohio, Maumee River. Penobscot salmon, 1875; Schoodie sal- 
mon, 1878, 1879. 

Toledo, Ohio, Spring Brook. California salmon, 1880. 


\ 
‘ 
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Tolland County, Conn. (See Bolton, Conn.; Rockville, Conn.; South 
Coventry, Conn.; Stafford Springs, Conn.) 

Tolman Pond, Nelson, N. H. Schoodic salmon, 1880. 

Tomah, Wis., Lemonweir River. California salmon, 1879. 

Tombigbee River, Aberdeen, Miss. Shad, 1878. 

Tombigbee River, Columbia, Ala. Shad, 1879. 

Tombigbee River, Demopolis, Ala. Shad, 1878. 

Tombigbee River, Fulton, Miss. Shad, 1878. 

Tompkins County, N. Y., Spring Creeks. California salmon, 1878. 

Tom’s River, Va. Schoodic salmon, 1878. 

Tooele County, Utah, Twin Spring Creek. California salmon, 1876. 

Topeka, Kans., Big Blue River. Shad, 1877. 

Topeka, Kans., Soldier River. California salmon, 1878, 1879. 

Topeka, Kans., Wakarusa River. California salmon, 1880. 

Torch Lake, Kalkaska County, Mich. California salmon, 1876. 

Totes Run, Wythe County, Va. California salmon, 1879. 

Totes Run, Wytheville, Va. California salmon, 1880. 

Town Creek, Germanton, N. C. California salmon, 1879. 

Towner’s Lake, Iowa California salmon, 1879. 

Town Line, Calhoun County, Mich. California, salmon, 1878. 

Towsontown, Baltimore County, Md., Gunpowder River. California 
salmon, 1878, 1879. 

Transquaking River, Airey’s Station, Md. California salmon, 1879; 
shad, 1879. 

Transquaking River, Linkwood, Md. California salmon, 1879. 

Transquaking River. (See tributary: Chickacomico River.) 

Trappe River, Berlin, Md. California salmon, 1879, 1880. 

Travis County, Tex. (See Austin, Tex.) 

Tread Haven, Easton, Md. Shad, 1878. 

Trenton, Ill., pond. Schoodic salmon, 1878. 

Trent River, Pollocksville, N. C. Shad, 1879. 

Tri-Echo Lake, Milton, N. H. California salmon, 1879. 

Trigg County, Ky., Little River. California salmon, 1877. 

Trinity River, Dallas, Tex. Shad, 1879. 

Trivoli, Kans., Bradley Spring. Schoodic salmon, 1880. 

Trivoli, Kans., Spring Creek. Schoodic salmon, 1880. 

Troup County, Ga. (See West Point, Ga.) 

Trout Branch, Baltimore, Md. Schoodic salmon, 1880. 

Trout Branch, Md. California trout, 1880. 

Trout Run, Hardy County, W. Va. Schoodic salmon, 1878. 

Trout Run, Perry County, Pa. California salmon, 1877. 

Trout Run, Ralston, Pa. Penobscot salmon, 1880. 

Trout Run, Williamsport, Pa. California salmon, 1879. 

Truckee River, Reno, Nev. California salmon, 1879. 

Tuckahoe Creek, Hillsborough, Md. California salmon, 1876, 1878. 

Tuckahoe, N. J., Tuckahoe River. California salmon, 1876. 
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Tuckahoe River, Hillsborough, Md. Shad, 1878, 1879. 

Tuckahoe River, N. J. California salmon, 1878. 

Tuckahoe River, Tuckahoe, N. J. California salmon, 1876. 

Tugaloo River, R. R. Crossing, Habersham County, Ga. Shad, 1879. 

Tugaloo River, 8. C. California salmon, 1880. 

Tugaloo River. (See tributaries: Seneca River and Martin’s Creek.) 

Tulare County, Cal., Tulare Lake. Sghoodic salmon, 1878; whitefish, 
1875, 1879. 

Tulare Lake, Cal. :Whitefish, 1875, 1879. 

Tulare Lake, Tulare County, Cal. Schoodic salmon, 1878. 

Tunnel City, Wis., Lemonweir River. California salmon, 1879, 1879. 

Turkey River, Clermont, Iowa. California salmon, 1875. 

Turkey River, Fayette, Iowa. California salmon, 1875. 

Turkey River, Greeley, Iowa. California salmon, 1875. 

Turkey River, Iowa. California salmon, 1879, 1879. 

Turkey River, Maynard, Iowa. California salmon, 1875. 

Turkey River, West Union, lowa. Penobscot salmon, 1875. 

Turtle Lake, Ramsey County, Minn. California salmon, 1876. 

Tuscaloosa, Ala., Black Warrior River. Shad, 1879. 

Tusealoosa County, Ala. (See Tuscaloosa, Ala.) 

Tuscarawas County, Ohio. (See New Comerstown, Ohio.) 

Tuscarawas River, New Comerstown, Ohio. California salmon, 1878. 

Twin Lake, Elgin, Ill. California salmon, 1875. 

Twin Lake, Grant County, Minn. California salmon, 1878. 

Twin Lake, Iowa. Penobscot salmon, 1876. 

Twin Lake, Petosky, Mich. Whitefish, 1876. 

Jwin Lakes, Chapinsville, Conn. Schoodic salmon, 1876, 1879. 

Twin Lakes, Dakota County, Minn. California salmon, 1878, 1880. 

Twin Lakes, Kalamazoo County, Mich. California salmon, 1875. 

Twin Lakes, Pine County, Minn. California salmon, 1875. 

Twin Lakes, Pomeroy, Iowa. California salmon, 1875. 

Twin Lakes, Richmond, McHeury County, Ill. Schoodic salmon, 1878. 

Twin Lakes, Salisbury, Conn. Schoodic salmon, 1877, 1878. 

Twin Lakes, Washington County, Minn. California salmon, 1877. 

Twin Spring Creek, Tooele County, Utah. California salmon, 1876. 

Tye River, Nelson County, Va. California salmon, 1876 ; Schoodic sal- 
mon, 1877. 

Tygart’s Valley River, Barbour County, W. Va. California salmon, 
1879, 1880. 

Tygart’s Valley River, Randolph County, W. Va. California salmon, 
1879, 1880. 

Tygart’s Valley River, Grafton, W. Va. Shad, 1879. 

Tygart’s Valley River, tributary of, Randolph County, W. Va. Schoodic 
salmon, 1878. 

Tygert River, Carter County, Ky. California salmon, 1878. 

Tyrone, Pa., Juniata River. California salmon, 1879. 
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- Uleofanhanchee River, Covington, Ga. Shad, 1879. 

Union Bridge, Md., Pipe Creek. California salmon, 1874. 

Union Bridge, Md., pond tributary to Big Pipe Creek. Schoodie sal- 
mon, 1879. 

Union County, Pa. (See Lewisburgh, Pa.; Mifflinburgh, Pa.) 

Union Lake, Rice County, Minn. California salmon, 1878. 

Union Springs, Ala., Conecuh River. Shad, 1879. 

Union Springs, Ala., Pea River. Shad, 1879. 

Uniontown, D.C., pond. California trout, 1880. 

Unionville, Md., pond. California trout, 1880; Schoodie salmon, 1880. 

Unity, Me., pond. Schoodic salmon, 1879. 

Unkechewalom Pond, Lunenburgh, Mass. Schoodic salmon, 1876, 1877. 

Upper Bear River, Rich County, Utah Territory California salmon, 
1876, 1876. 

Upper Creek, Burke County, N. C. California trout, 1880. 

Upper Creek, Morgantown, N. C. California salmon, 1879. 

Upper Paxton, Dauphin County, Pa., Mahantonga River. California 
salmon, 18753. 

Upton’s Pond, Dutchess County, N. Y. Schoodie salmon, 1879. 

Utah County, Utah, Mill Creek. California salmon, 1876. 

Utica, Mich., Clinton River. California salmon, 1875. 

Vaduais Lake, Ramsey County, Minn. California salmon, 1876. 

Valley Falls, Kans., Delevan River. California salmon, 1880. 

Valley Pond, Woodbridge, Conn. Schoodie salmon, 1877, 1878. 

Van Buren County, Buck’s Creek. California salmon, 1879. 

Van Buren County, Mich., Dowagiac River. California salmon, 1879. 

Van Buren County, Mich., Mill Stream. California salmon, 1879. 

Van Buren County. Mich., Sister Lakes. California salmon, 1878. 

Van Buren County, Mich., Almena, Mich., Paw-Paw, Mich. 

Vanceburgh, Ky., Kinniconick Creek. Schoodic salmon, 1878. 

Vaughan, Miss., Big Black River. Shad, 1878. 

Venango, Kans., pond. Schoodic salmon, 1880. 

Verdigris River, Independence, Kans. California salmon, 1878, 1879. 

Vergennes, Vt., Otter Creek. Shad, 1873, 1874. 

Vermillion River, south branch of, Dakota County, Minn. California 
salmon, 1878. 

Vermillion River, Wamego, Kans. California salmon, 1878, 1879, 1880. 

Vernon County, Mo. (See Schell City, Mo.) 

Vernon River, Mount Vernon, Ohio. California salmon, 1879. 

Verona Lake, N. J. California salmon, 1879. 

Versailles, Ky., pond. Schoodic salmon, 1878. 

Vigo County, Ind. (See Terre Haute, Ind.) 

Vineland, N. J., Maurice River. California salmon, 1876. 

Volga River, Fayette, Iowa. California salmon, 1875. 

Volga River, Greeley, lowa. California salmon, 1875. 

Volga River, Iowa. California salmon, 1879. 

Voluntown, Conn., Beach Pond. Schoodic salmon, 1876 

S. Mis. 110-——65 
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Wabash County, Ind. (See Wabash, Ind.) 

Wabash, Ind, Wabash River. California salmon, 1876, 1876. 

Wabash River, La Fayette, Ind. Shad, 1880. 

Wabash River, Logansport, Ind. Shad, 1873, 1874. 

Wabash River, Terre Haute, Ind. Shad, 1878, 1879. 

Wabash River, Wabash, Ind. California salmon, 1876, 1876. 

Wabash River. (See tributaries: Embarrass River, Mississinewa River, 
White Kiver.) 

Wabasha County, Minn., Mazeppa. California salmon, 1876, 1878. 

Wabasha County, Minn., North Branch Zumbro. California salmon, 
1875. 

Wabasha County, Minn., Skellman’s Pond. Schoodic salmon, 1879. 

Wabasha County, Minn. (See Lake City, Minn.; Mazeppa, Minn.) 

Waconica Lake, Carver County, Minn. California salmon, 1878. 

Wakarusa River, Topeka, Kans. California salmon, 1880. 

Wakasa River, Ottawa, Kans. California salmon, 1878, 1879. 

Wake County, N. C., Neuse River. Shad, 1877. 

Wake County, N.C. (See Neuse, N. C.; Raleigh, N. C.) 

Wakefield, Md., Pipe Creek. California salmon, 1874, 1876. 

Wakefield, Mass., Lake Quannapowitt.. Schoodic salmon, 1877, 1878, 
1879. 

Wakefield, N. H., Hast Pond. Schoodic salmon, 1879. 

Wakefield, N. H., Lorewell’s Pond. California salmon, 1879. 

Wakefield, N. H., Newechewaunock Lake. California salmon, 1879. 

Waldo County, Me. (See Unity, Me.) 

Walhonding River, Coshocton, Ohio. California salmon, 1877. 

Walker Creek, Fillmore County, Minn. California salmon, 1878. 

Walker, Iowa, Big Rock Creek. California salmon, 1875. 

Walker’s Pond, Boscawen, N. H. Schoodic salmon, 1880. 

Walker’s Pond, Conway, N. H. Schoodic salmon, 1880. 

Walkersville, W. Va., West Fork of Monongahela. California salmon, 
1878. 

Walkill River. (See tributary: Greenwood Lake.) 

Walled Lake, Oak County, Mich. Whitefish, 1876. 

Waller County, Tex. (See Hempstead, Tex.) 

Wall Lake, Iowa. California salmon, 1879, 1879. 

Walloon Lake. (See tributary: Bear Creek.) 

Wallow Lake, Charlevoix County, Mich. California salmon, 1878. 

Wall’s Lake, Oakland County, Mich. Penobscot salmon, 1873. 

Wallum Pond, Burrillville, R. 1. Schoodic salmon, 1876, 1878. 

Walnut River, El Dorado, Kans. California salmon, 1878, 1879; Shad, 
1879. 

Walnut River, Great Bend, Kans. California salmon, 1878, 1879; Shad, 
1879. 

Walter Creek, Monroe County, N. Y. California salmon, 1878. 
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Waltham, Mass., Hardy’s Pond. Schoodic salmon, 1877, 1878, 1879, 1880. 

Walworth County, Wis., Boothe’s Creek. California salmon, 1878. 

Walworth County, Wis., Geneva Lake. California salmon, 1875, 1876, 
1877, 1878, 1879; Schoodic salmon, 1876, 1878, 1879. 

Walworth County, Wis., Perch Lake. California salmon, 1878. 

Walworth County, Wis. (See Geneva, Wis.) 

Wamego, Kans., Vermillion River. California salmon, 1878, 1879, 1880. 

Wangambourg Pond, South Coventry, Conn. Schoodic salmon, 1877. 

Wanouscoponus Lake, Lakeville, Conn. Schoodic salmon, 1876, 1877, 
1879. 

Wantonwan County, Minn., Cedar Lake. California salmon, 1879. 

Wapakoneta, Ohio, Auglaize River. California salmon, 1875. 

Wapello County, lowa. (See Ottumwa, Lowa.) 

Wapsie River, lowa. California salmon, 1878, 1879. 

Wapsie River. (See Wapsipinecon River.) 

Wapsipinecon River, Anamosa, Iowa. California salmon, 1874, 1875. 

Wapsipinecon River, Dixon, lowa. California salmon, 1874. 

Wapsipinecon River, Independence, Iowa. California salmon, 18%5. 

Wapsipinecon River, Oxford, lowa. California salmon, 1875. 

Waramaug Lake, New Preston, Conn. Schoodic salmon, 1877. 

Waramaug Pond, South Coventry, Conn. Schoodic salmon, 1878, 1879. 

Waramaug Pond, Warren, Conn. Schoodic salmon, 1876. 

Warden’s Pond, Kingston, R. I. Schoodie salmon, 1878. 

Warner, N. H., Bean Pond. Schoodic salmon, 1880. 

Warren and Barrington Rivers, Rk. I. Shad, 1877. 

Warren, Conn., Waramaug Pond. Schoodic salmon, 1876. 

Warren County, Ky., Barren River. California salmon, 1877, 1878; 
shad, 1878. R 

Warren County, Ky., Jasper River. California salmon, 1878. 

Warren County, Ky. (See Bowling Green, Ky.; Smith’s Grove, Ky.) 

Warren County, N.J., Paulinskill Creek. California salmon, 1879. 

Warren County, N. J. (See Oxford, N. J.) 

Warren County, Pa., pond. Schoodic salmon, 1878. 

Warren County, Va. (See Riverton, Va.) 

Warren, Ind., Grapevine Creek. California salmon, 1875. 

Warren, Md., Gunpowder River. California trout, 1880. 

Warren, N. H., Baker’s River. California salmon, 1876; Penobscot 
salmon, 1876. 

Warren River, Bristol County, R. I. Shad, 1874, 1875, 1877. 

Warsaw, N. C., Six Runs. Shad, 1879, 1879. 

Warwick Pond, Warwick, R. I. Schoodie salmon, 1876. 

Warwick, Kent County, R. I., Gorton’s Pond. Schoodic salmon, 1876. 

Warwick, Kent County, R. 1, Warwick Pond. Schoodie salmon, 1876. 

Waseca County, Minn., Clear Lake. California salmon, 1876. 

Waseca County, Minn., Elysian Lake. California salmon, 1875, 1876, 
1879, 1880; Schoodic salmon, 1845. 
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Washington County, D.C. (See Anacostia, D. C.; Georgetown, D. C.; 
and Washington, D.C.) 

Washington County, Kans. (See Clifton, Kans.; and Washington, 
Kans.) 

Washington County, Me., Grand Lake. Schoodic¢ salmon, 1873, 1879. 

Washington County, Me. (See Calais, Me.; Charlotte, Me.; Cooper, 
Me.; Danforth, Me.; Eaton, Me.; and Pembroke, Me.) 

Washington County, Md. (See Clear Spring, Md.; Chewsville, Md.; 
Fairview, Md.; Hagerstown, Md.; Weverton, Md.; and Williams- 
port, Md.) 

Washington County, Minn., Bass Lake. California salmon, 1877. 

Washington County, Minn., Brown’s Creek. California salmon, 1876. 

Washington County, Minn., Butts Lake. California salmon, 1876. 

Washington County, Minn., Clear Lake. California salmon, 1878. 

Washington County, Minn., Cornelian Lake. California salmon, 1876, 
1877. 

Washington County, Minn., Eagle Lake. California salmon, 1876. 

Washington County, Minn., Jake. California salmon, 1876. 

Washington County, Minn., Lake Elmo. California salmon, 1879. 

Washington County, Minn., Lakeland. California salmon 1876. 

Washington County, Minn., McKusic’s Lake. © California salmon, 1876, 
1877. 

Washington County, Minn., Marine Lake. California saimon, 1876. 

Washington County, Minn., Pine Tree Lake. California salmon, 1876. 

Washington County, Minn., Round Lake California sarmon, 1876. 

Washington County, Minn., School Section. California salmon, 1876. 

Washington County, Minn., Silver Lake. California salmon, 1877, 
1879. . 

Washington County, Minn., Square Lake. California salmon, 1876. 

Washington County, Minn., Tanner’s Lake. California saimon, 1878. 

Washington County, Minn., Terry Lake. California salmon, 1876. 

Washington County, Minn., Twin Lakes. California salmon, 1877. 

Washington County, Minn. (See Lakeland, Minn.; Stillwater, Minn.) 

Washington County, N.C. (See Plymouth, N.C.) 

Washington County, N. Y. (See Fort Edward, N. Y.) 

Washington County, R. L., Pawtucket River. California salmon, 1875; 
shad, 1874, 1875. 

Washington County, R. I. (See Kingston, R. I.; Richmond, R. I.) 

Washington County, Va. (See Saltville, Va.) 

Washington County, Vt. (See Northfield, Vt.; Waterbury, Vt.) 

Washington County, Vt., Kettle Pond. Schoodic salmon, 1876. 

Washington County, Wis. (See Richfield, Wis.) 

Washington, D. C., East Branch Potomac River. Shad, 1880. (21 
items.) 

Washington, D. C., Potomac River. Shad, 1878, 1880. 

Washington, Kans., Mill Creek. California salmon, 1878, 1879. 
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Washington Lake, Le Sueur County, Minn. California salmon, 1878. 

Washington, Mo., Missouri River. Shad, 1872. 

Washita River. (See tributaries: Quactuto, Sabine, Saline, and Caddo 
Rivers.) 

Washoe County, Nev. (See Reno, Nev.) 

Washtenaw County, Mich., Huron River. California salmon, 1876. 

Washtenaw County, Mich., Whitmore Lake. Penobscot salmon, 1873. 

Washtenaw County, Mich. (See Chelsea, Mich.; Dexter, Mich.) 

Watauga County, N. C., ponds. California trout, 1880. 

Waterbury, Vt., Winooski River. Shad, 1877. 

Wateree River, Richland County, S.C. Shad, 1880; California salmon, 
1880. 

Wateree River. (See tributary: Catawba River.) 

Waterford, Vt., Style’s Pond. Schoodic salmon, 1878. 

Waterloo, lowa, Cedar River. California salmon. 1874. 

Waterville, Kans., Little Blue River. California salmon, 1878, 1879. 

Waterville, Me., Kennebee River. Shad, 1874, 1880. 

Waterville, Ohio, Maumee River. California salmon, 1880. 

Watervliet, Mich., Big Paw-Paw River. California salmon, 1878. 

Watonwan County, Minn., Long Lake. Schoodie salmon, 1879. 

Watonwan County, Minn., Madelia Lake. California salmon, 1876. 

Watonwan County, Minn., Saint James Lake. Californiasalmon, 1877. 

Watonwan County, Minn. (See Madelia, Minn.) 

Watonwan River, Madelia, Minn. California salmon, 1877. 

Watonwan River. (See tributaries: Madelia Lake, Bingham and Saint 
James Lakes.) 

Watson Creek, Fillmore County, Minn. California salmon, 1873. 

Watson Creek, North Branch of, Fillmore County, Minn. California 
salmon, 1878, 1878. 

Watson’s Island, Md., Susquehanna River. Shad, 1880 (8 items). 

Waugabonig Lake, South Coventry, Conn. Schoodice salmon, 1879. 

Waukesha County, Wis., Oconomowoe Lake. California salmon, 1877. 

Waukesha County, Wis. (See Oconomowoc, Wis.) 

Waukon, Iowa, tributary of Mississippi River. California salmon, 
1875. 

Wausbara County, Wis., Wautoma Lake. California salmon, 1877. 

Wautoma Lake, Waushara County, Wis. California salmon, 1877. 

Wauwatosa, Wis., Milwaukee River. Penobscot salmon, 1873. 

Waverly, Iowa, tributary of Mississippi River. Penobscot salmon, 
1875. 

Waverly, Md., Stoney Run. California trout, 1880. 

Wayne County, Mich., Detroit River. California salmon, 1878, 1878. 

Wayne County, Mich., Rogue River. California salmon, 1879. 

Wayne County, Mich. (See Dearborn, Mich.; Detroit, Mich.; and 
Northville, Mich.) 

Wayne County, Mo., Black River. California salmon, 1879. 
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Wayne County, Mo., Saint Francis River. California salmon, 1879. | 

Wayne County, Mo. (See Piedmont, Mo.) | 

Wayne County, N.C. (See Mount Olive, N. C.) 

Wayne County, Ohio. (See Millbrook, Ohio.) 

Wayne County, Pa. Schoodic salmon, 1878. 

Wayne County, Pa., Jones’ Lake. Schoodie salmon, 1878. 

Waynesborough, Va., South River. Shad, 1878. 

Weakley County, Tenn. (See Dresden, Tenn.) 

Weber River, Weber County, Utah. California salmon, 1876. 

Weber County, Utah, Ogden River. California salmon, 1876. 

Weber County, Utah, Weber River. California salmon, 1876. 

Webster City, lowa, Boon River. California salmon, 1875. 

Webster County, Mo., James River. Shad, 1879. 

Webster City, Iowa, Des Moines River. California salmon, 1875. 

Webster County, lowa. (See Fort Dodge, Lowa.) 

Wedge Pond, Medford, Mass. Schoodic salmon, 1876, 1877, 1880. 

Wedge Pond, Winchester, Mass. Schoodic salmon, 1877, 1878, 1880. 

Weitzel County, W. Va. (See Littleton, W. Va.) 

Welder Lake, Cottonwood County, Minn. California salmon, 1876. 

Weldon, N. C., Roanoke River. Shad, 1878, 1879, 1879, 1879. 

Wellesley, Mass. Schoodic salmon, 1876. 

Wellfleet, Mass., Guli Pond. Schoodic salmon, 1877, 1878. 

Well’s River, Vt. Penobscot salmon, 1874. 

Wenham Lake, Salem, Mass. Schoodic salmon, 1878. 

Wenham, Mass., Wenham Ponds. Schoodic salmon, 1878, 1879, 1880. 

Wenham Ponds, Wenham, Mass. Schoodic salmon, 1878, 1879, 1880. 

Wenonah, N. J., Mantua Creek. California salmon, 1877. 

Wenonah, N. J., streams. California salmon, 1876, 1877. 

Westborough, Mass., Hockomoco Pond. Schoodie salmon, 1879. 

West Campton, N. H., tributary of Merrimack River. Penobscot salmon, 
1873. 

West Canada Creek, Herkimer County, N. Y. California salmon, 1874. 

Western River, Cockeysville, Md. California salmon, 1876. 

Westfield, Mass., Congamond Lake. Schoodic salmon, 1876, 1879, 1880. 

Westfield, Mass., Westfield River. Shad, 1874, 1876. 

Westfield River, Mass. Penobscot salmon, 1874. 

Westfield River, Westfield, Mass. Shad, 1874, 1876. 

West Hartford, Conn., reservoir. Schoodic salmon, 1879. 

West Lake, Minn. California salmon, 1877. 

Westminster, Md., Cobb’s Branch. Schoodie salmon, 1879. 

Westminster, Md., Little Pipe Creek. Schoodic salmon, 1879. 

Westminster, Md., Pipe Creek. California salmon, 1876. 

Westminster, Md., pond. California trout, 1880, 1880; Schoodic salmon, 
1878, 1879. 

Westmore, Vt., Lake Willoughby. sSchoodie salmon, 1878. 
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Westmoreland County, Pa., Allegheny River. Schoodic salmon, 1880. 

Westmoreland County, Pa. (See Donegal Pa.; Greensburgh, Pa.) 

West Obion River, Paducah Junction, Tenn. Shad, 1879. 

Weston, W. Va., West Fork Monongahela River. Schoodic salmon, 
1879. 

West Plattsburgh, N. ¥Y., Saranac River. Penobscot salmon, 1875. 

West Point, Ga., Chattahoochee River. Shad, i877. 

Westport, Conn., Saugatuck River. Penobscot salmon, 1875. 

Westport, Pa., Kettle Creek. California salmon, 1878. 

West River, Durham, Conn. California salmon, 1874. 

West River, Northford, Conn. California salmon, 1873. 

West Scituate, Mass., Scituate Ponds. Schoodic salmon, 1878, 1879. 

West Skunk River, Iowa. California salmon, 1879. 

‘West Union, Iowa, Turkey River. Penobscot salmon, 1875. 

West Union, W. Va., Middle Island Creek. California salmon, 1877, 
1878. 

West Winsted, Conn., Long Lake. Schoodice salmon, 1878, 1879. 

Wetmore, Kans., Spring Creek. California salmon, 1878, 1879. 

Wetmore Lake, Allegan County, Mich. California salmon, 1879. 

Wetzel County, W. Va., Fishing Creek. Schoodic salmon, 1878. 

Wetzel County, W. Va. (See Burton, W. Va.) 

Weverton, Md., pond. Schoodic salmon, 1878. 

Weverton, Md., Potomac River. California salmon, 1876, 1877, 1878. 

Wexford County, Mich., Manistee River. California salmon, 1879. 

Weymouth Great Pond, South Weymouth, Mass. Schoodic salmon, 
1876, 1877, 1878. 

Weymouth, N. J., Great Egg Harbor River. California salmon, 1877. 

Whaleysville, Md., Pocomoke River. California salmon, 1879, 1880; 
shad, 1879. 

Wheatland, Monroe County, N. Y., Spring Brook. California satmon, 
1878. 

Wheeling Creek, Cold Spring, W. Va. California salmon, 1878; 
schoodic salmon, 1879. 

Wheeling Creek, Wheeling, W. Va. California salmon, 1877. 

Wheeling, W. Va., Wheeling Creek. California salmon, 1877. 

Wheelock, Vt., Passumpsic tributaries. Penobscot salmon, 1874. 

Whippaug River, Morristown, N. J. Penobscot salmon, 1875. 

White Bear Lake, Ramsey County, Minn. California salmon, 1875, 
1876; Penobscot salmon, 1875; schoodic salmon, 1875, 1577. 

White County, Ark., Little Red River. Shad, 1879. 

Whitefish Lake, Pierson, Montcalm County, Mich. Schoodic salmon, 
1878. 

White Hall, Md., pond. California trout, 1880. 

White Haven, Pa., Big Pond. Schoodie salmon, 1879. 

White Haven, Pa., Moses Wood Pond. Schoodic salmon, 1879. 

White Oak Branch, Laure] County, Ky. California salmon, 1877. 
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White Oak Creek, Garrard County, Ky. California apie 1876. 

White River, Gelambas. Ind. Shad, 1874. 

White River, Indianapolis, Jnd. @attinena salmon, 1874; shad, 1872, 
1874, 1875, 1379. 

White ey er, Newport, Ark. California salmon, 1878, 1878; shad, 1876. 

White River, Royalton, Vt. Penobscot salmon, 1874. 

White River. (See tributaries: Little Red River, Black River, Currant 
River, James River, Big Black River, and Geneva Lake.) 

White Sulphur Springs, W. Va., Dry Fork. Schoodic salmon, 1879. 

Whitmore Lake, Washtenaw County, Mich. Penobscot salmon, 1873. 

Whitney Ridge, Me., Seboois River. Penobscot salmon, 1874. 

Whitney’s Pond, Winchendon, Mass. Schoodic salmon, 1878, 1879. 

Whitstone River, Columbus, Ohio. California salmon, 1878. 

Wicomico Creek, Salisbury, Md. California salmon, 1879, 1880; shad, 

1877, 1878, 1879. 

Wicomico River. (See tributary: Wicomico Creek.) 

Wicomico County, Md. (See Salisbury, Md.) 

Wilbraham, Mass., Nine Mile Pond. Schoodic salmon, 1877. 

Wildwood, Cook County. Ill., Calumet River. Penobscot salmon, 1874. 

Wilkes Barre, Pa., Bear Lake. California salmon, 1880. 

Wilkes Barre, Pa., Bowman’s Run. California salmon, 1876, 1878, 1879. 

Wilkes Barre, Pa., Harvey’s Lake. Schoodic salmon, 1878, 1879. 

Wilkin County, Minn., Red River of the North. California salmon, 
1378. 

Wilkin County, Minn. (See Breckenridge, Minn.) 

William’s Creek, Cass County, Mich. California salmon, 1875. 

William’s Creek, Mich. California salmon, 1874. 

Williams Mill, Pa., Yellow Breeches Creek. California salmon, 1874, 
1875, 1876, 1878, 1879. 

Williamson County, Ill. (See Marion, IIL.) 

Williams Pond, Grant County, W. Va. California salmon, 1879, 1880. 

Williamsport, Md., Conococheague River. California salmon, 1876. 

Williamsport, Pa., Trout Run. California salmon, 1879. 

Williamsport, W. Va., Williams Spring. Schoodic salmon, 13879. 

Williams Spring, Williamsport, W. Va. Schoodic salmon, 1879. 

Williamstown, N. J., Great Egg Harbor River, California salmon, 
1876. 

Willimantic, Conn., brooks tributary to Thames River. Schoodiec sal- 
mon, 1878, 1879. 4 

Willimantic, Conn., Shetucket River. Penobscot salmon, 1878. 

Willoughby Lake, Westmore, Vt. Schoodic salmon, 1878. 

Willow Brook, Minn., ponds. California trout, 1880. 

Willow Brook, Sayville, N. Y. California salmon, 1876, 1877. 

Willow Creek, Fillmore County, Minn. California salmon, 1878. 

Willow River, Clear Lake, Wis. California salmon, 1879. 

Wills Creek, Jennings Run, Md. California salmon, 1874. 
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Wilmar, Minn. Penobscot salmon, 1875. 

Wilmington, Del., Christiana Creek. Shad, 1880. 

Wilna, Md., Plum Tree Run. California trout, 1880. 

Wilna, Md., Winters Run. California salmon, 1879; Schoodic salmon, 
1880. 

Wilson Brook, Dodge County, Minn. California salmon, 1878. 

Wilson County, N. C., Contentnea Creek. Shad, 1877. 

Wilson, Kans., pond. Scboodic salmon, 1880. 

Wilton, Iowa, Cedar River. California salmon, 1875. 

Winchendon, Mass., Dennison’s Lake. Schoodic salmon, 1876, 1877, 
1878, 1879. 

Winchendon, Mass., Whitney’s Pond. Schoodic salmon, 1878, 1879. 

Winchester, Mass., Mystic Lake. Schoodic salmon, 1877, 1878, 1880. 

Winchester, Mass., Wedge Pond. Schoodic salmon, 1876, 1877, 1873, 
1880. 

Winchester, Va., Cedar Creek. California salmon, 1874. 

Windham, Conn., Shetucket Waters. Schoodic salmon, 1876. 

Windham County, Conn. (See Canterbury, Conn.; North Windham, 
Conn.; Putnam, Conn.; South Windham, Conn.; Voluntown, Conn. ; 
Willimantic, Conn.; Windham, Conn.) 

Windham County, Vt. (See Bellows Falls, Vt.; Rockingham, Vt.; 
South Vernon, Vt.) 

Windom Lake, Cottonwood County, Minn. California salmon, 1876. 

Windom, Minn., Des Moines River. California salmon, 1877. 

Windsor, Conn., Scantic River. Schoodic salmon, 1880. 

Windsor County, Vt. (See Royalton, Vt.) 

Winn, Me., Penobscot River. Penobscot salmon, 1876. 

Winnebago County, Ill. (See Burritt, Ill.; Owen, Hl.; Rockford, Il.) 

Winnepeg Lake. (See tributary: Red River of the North.) 

Winneshiek County, Lowa. (See Decorah, Iowa.) 

Winnesquam Lake, N.C. Schoodic salmon, 1880. 

Winnipesaukee River, Tilton, N.C. Shad, 1877. 

Winnipiseogee Lake, Centre Harbor, N. H. Schoodie salmon, 1879. 

Winnipiseogee Lake. (See tributary: Smith’s Pond.) 

Winona County, Minn., Brown’s Mill Pond. California salmon, 1878. 

Winona County, Minn., Ferguson Creek. California salmon, 1878. 

Winona County, Minn., Pine Creek. California salmon, 1878. 

Winooski River, Vt. Penobscot salmon, 1873. 

Winooski River, Burlington, Vt. Shad, 1873. 

Winooski River, Essex, Vt. Schoodic salmon, 1876. 

Winooski River, Waterbury, Vt. Shad, 1877. 

Winooski River, Winooski, Vt. Shad, 1874, 1874. 

Winslow, N. J., Great Egg Harbor River. California salmon, 1877. 

Winsted, Conn., Long Lake. Schoodic salmon, 1876, 1877. 

Winter’s Run, Harford County, Md. California salmon, 1877. .  * 

Winter’s Run, Magnolia, Md. California salmon, 1876. 
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Winter’s Run, Wilna, Md. California salmon, 1879; Schoodie salmon, 
1880. ; 

Wisconsin River. (See tributaries: Spirit Lake, Streams, Spring Creek, 
Silver Lake, Lemonweir River.) 

Wisconsin River, tributaries of, Hartman Wis. California salmon, 1878. 

Wisconsin River, tributaries of, Poynette,Wis. California salmon, 1878. 

Wisconsin River, Wis. California salmon, 1878. 

Withington Lake, Crow Wing County, Minn. Penobscot salmon, 1875. - 

Wolfborough, N. H., Smith’s Pond. California salmon, 1879. 

Wolf River, Memphis, Tenn. California salmon, 1875. 

Woodbridge, Conn., Valley Pond. Schoodie salmon, 1877, 1878. 

Woodburn Lake, Dexter, Mich. Whitefish, 1876. : 

Woodbury, Conn., Pomparaug River. Schoodic salmon, 1880. 

Woodbury County, Iowa. (See Sioux City, Iowa.) 

Woodbury Creek, Woodbury, N. J. California salmon, 1877. 

Woodbury, N. J., Timber Creek. California salmon, 1877. 

Woodbury, N. J., Woodbury Creek. California saimon, 1877. 

Wood County, Tex. (See Mineola, Tex.) 

Wood County, W. Va. (See Parkersburgh, W. Va.) 

Woodford County, Ky., Dunlap’s Branch. California salmon, 1876. 

Woodford County, Ky., ponds. California salmon, 1878, 1878. 

Woodford County, Ky., South Elkhorn. California salmon, 1877. 

Woodford County, Ky. (See Versailles, Ky.) 

Woodhull Lake, Herkimer County, N. Y. Schoodice salmon, 1879. 

Wood River, R. I. California salmon, 1875. 

\VYood’s Lake, Kalamazoo County, Mich. California salmon, 1875. 

\Voodstock, Lenawee County, Mich. Goose Lake, California salmon, 1878. 

‘Voodstock, Lenawee County, Mich., Mallory Lake. California salmon, 
1878. 

Woodstock, Lenawee County, Mich., Silver Lake. California salmon, 
1878. 

Woodstock, Lenawee County, Mich., Tiffin River. California salmon, 
1878. | 

Woodstock, N. H., headwaters of Merrimack River. Peuobscot salmon, 
1873. 

Woodstown, N. J., Salem Creek. California saimon, 1876. 

Woodward’s Aquarium, San Francisco, Cal. Schoodic salmen, 1878. 

Worcester County, Md. (See Berlin, Md.; Mitcheil’s Bridge, Md.; Po- 
comoke City, Md.; Snow Hill, Md.; Whaleysville, Md.) 

Worcester County, Mass. (See Ashburnham, Mass.; Athol, Mass.; Ber- 
lin, Mass.; Harvard, Mass.; Hubbardston, Mass.; Lancaster, Mass.; 
Lunenburgh, Mass.; Mendon, Mass.; Milford, Mass.; Millbury, Mass.: 
Paxton, Mass.; Westborough, Mass.; Winchendon, Mass.) 

Worthington, Iowa, Maquoketa River. California salmon, 1375. 

Worthington, Iowa, North Maquoketa River. Penobscot salmon, 1875. 

Wright County, Minn., Baytown Lake. California salmon, 1876. 
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Wright County, Minn., Howard Lake. Penobscot salmon, 1875. 

Wright County, Minn., lakes. California salmon, 1879. 

Wright County, Minn., Lake Charlotte. California salmon, 1877. 

Wright County, Minn., Pulaski Lake. California salmon, 1877. 

Wright County, Minn., Sugar Lake. California salmon, 1577. 

Wright Pond, Holyoke, Mass. Schoodic salmon, 1879. 

Wye Mills Creek, Cordova Station, Md. Shad, 1879. 

Wythe County, Va., Barret’s Pond. Schoodic salmon, 1880. 

Wythe County, Va., ponds. Schoodic salmon, 1880. 

Wythe County, Va., Reed Creek. California salmon, 1879. 

Wythe County, Va., Totes Run. California salmon, 1879. 

Wythe County, Va. (See Lead Mines, Va.; Wytheville, Va.) 

Wytheville, Va., New River. Schoodic salmon, 1877,1878, 1880. 

Wytheville, Va., Totes Run. California salmon, 1880. 

Yadkin River, Rowan County, N.C. Shad, 1877. 

Yadkin River, Patterson’s, Caldwell County, N. C. California salmon, 
1878, 1878, 1879. 

Yadkin River, ponds tributary to, Salisbury, Rowan County, N. C. 
Schoodic salmon, 1878. 

Yadkin River, Salisbury, N.C. California salmon, 1877, 1877, 1879; 
shad, 1878, 1879. 

Yalabusha River, Grenada, Miss. Shad, 1878, 1879. 

Yarmouth, Mass., pond. Schoodic salmon, 1880. 

Yazoo County, Miss. (See Vaughan, Miss.) 

Yazoo River, Abbeville, Miss. Californiasalmon, 1876, 1876; shad, 1876. 

Yazoo River. (See tributaries: Sunflower, Coldwater, Tallahatchie, 
Yalabusha, and Yoeana Rivers.) 

Yellow Breeches Creek, Mechanicsburgh, Pa. California salmon, 1878. 

Yellow Breeches Creek, Williams Mill, Pa. California salmon, 1874, 
1875, 1876, 1878, 1879. 

Yellow River, Conyers, Ga. Shad, 1879. 

Yellow River, Covington, Ga. California salmon, 1878; shad, 1880. 

Yerke’s Lake, Northville, Mich. Whitefish, 1876. 

Yocana River, La Fayette County, Miss. Shad, 1879. 

York County, 8. C. (See Rock Hill, 8. C.) 

York River. (See tributary: Mattapony River.) 

York Road, Md.,pond. California trout, 1880; Schoodic salmon, 1880. 

Youghiogheny River, Deer Park, Md. California salmon, 1877. 

Youghiogheny River, Oakland, Md. California salmon, 1876. 

Youghiogheny River. (See tributary: Little Youghiogheny River.) 

Zalman’s, Va. (See Buttalo Mills, Va.) 

Zanesville, Ohio, Muskingum River. Shad, 1876. 

Zumbro River, Mazeppa, Minn. California salmon, 1876, 1878. 

Zumbro River, North Branch, Wabasha County, Minn. California sal- 
mon, 1878. 

Zumbro River, South Branch, Rochester, Minn. California salmon, 1877. 


XX.—REPORT OF WORK AT THE UNITED STATES HATCHERY, 
NORTHVILLE, MICH., 1881-’82. 


By FRANK N. CLark. 


The following report, in connection with the work of this station, for 
the year ending June 30, 1882, is respectfully submitted. 

The work performed during the period covered by this report in- 
cludes the collection and subsequent disposition of the eggs or fry pro- 
ceeding from 22,500,000 eggs of whitefish (Coregonus albus); 140,000 
eggs of brook trout (Salvelinus fontinalis) from the ponds of this sta- 
tion; about 5,000 eggs of the red-banded or rainbow trout of Califor- 
nia (Salmo iridea), also from the ponds of this station, and 57,000 eggs 
of lake trout (Cristivomer namaycush); the forwarding of 75,000 eggs 
of California trout received from the United States station at Baird, 
Cal., and the care and disposal of the resultant fry; the forwarding of 
46,500 eggs of Schoodic salmon received from the United States station 
at Grand Lake Stream, Me., and the distribution of the fry; and the 
distribution of 1,500 young carp received from the national carp ponds 
‘at Washington. 

In addition to this work, the old trout ponds were reconstructed and 
reoutlined during the months of September and October, and an ad- 
ditional pond built to accommodate the increased stock of breeders. A 
survey of the premises was made in July, and a map of the same, show- 
ing the proposed improvements, was soon after submitted to the United 
States Commissioner. 

For the purpose of creating a large stock of parent fish from which 
to supply the increasing demand for eggs of California trout, several 
thousand of the young of these fish were retained from the lot hatched 
in February and March of the present year, and 12 new tanks fitted for 
their temporary accommodation. Anticipating the increased accommo- 
dations required by these fish later on, excavations for three new ponds 
were begun in April, and these are now nearly completed. 

During the first two months of the year under consideration—July 
and August—no special work was carried forward, the time being oc- 
cupied with work that is, for the most part, current throughout the 
year. This includes the preparing and dispensing of aliment to the 
growing and adult fish; devising and executing plans for their protec- 
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from their greatest enemies—the larger ones—by keeping them assorted 
according to size, irrespective of age; directing and equalizing the in- 
flow of water proportionate to the number and size of the fishes in each 
pond; guarding all possible avenues of escape of the fishes from one 
pond to another, as well as into the waste channel, and in removing the 
masses and collections of the ever-generating alg floating against and 
clogging the screens—a source of great annoyance on hot, sunny days 
that are especially favorable to its formation. 

At the hatchery, but little preparation for the hatching season was 
necessary, everything having been put in order at the close of this 
branch of work in April, 1881, and left in readiness to resume opera- 
tions again at the proper time. The few essential preliminaries in this 
direction, as well as in connection with the water facilities and adjuncts, 
-were therefore arranged in September and October, cotemporaneously 
with the work of revising the trout ponds. 

As the estimates contemplated increased work in the way of propa- 
gating whitefish, increased hatching capacity was provided by displac- 
ing a double row of hatching-boxes with a tier of tanks, which were 
subsequently equipped with hatching-jars. 

Possible and manifestly weak places in connection with the spring 
pond and its three outlets were repaired and strengthened to better guard 
against leakage and imminence of danger of outbursts. The discharg- 
ing channels alluded to provide for drainage, for overflow, and for con- 
veying the water to the reservoir from which the tank room is supplied. 
Being made of wood and laid underground, they have usually lasted not 
to exceed 4 or 5 years, and, in spite of their being thoroughly caulked 
when laid, leak more or less after a time. Then, the draught-pipe be- 
tween the spring pond and reservoir must, of necessity, pierce the dam 
near its surface to give sufficient head of water in the hatchery, and, 
being so near the surface, has been lifted from its bed by upheavals of 
frost, the water percolating underneath. The overflow being still nearer 
the top of the dam is even more liable to be thus forced from position; 
and nothing short of constant vigilance at times has prevented the 
water getting sufficient start in this way to wash a gorge across the 
highway that creates the dam, which would soon draw the pond below 
the draught pipe, and thus discontinue the supply for the hatchery. 
The overflow in use having become quite unserviceable through age, I 
decided to guard against further insecurity at this point by replacing 
it with pipes of iron firmly imbedded in cement and gravel. This was 
accordingly done, and no further trouble from this source is anticipated. 
The drainage and draught pipes, after being thoroughly caulked, were 
considered safe for another season—the one just closed. But as there 
is now more or less leakage, which is a constant menace to the safety of 
the dam, and as it is important to secure immunity from danger of de- 
stroying the water power during the hatching period, these must also 
be replaced by iron conductors of sufficient caliber for the purpose, 
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surrounded by an impervious mass of cement and gravel. Until this 
is done it will not be possible to command the entire yield of the sup- 
plying springs, nor to dictate through what channels the water shall 
be discharged. 

The cooling or intermediate reservoir between the spring pond and 
hatchery had been leaking quite too freely to be compatible with safety, 
so that repairs were considered essential. We therefore girted it with 
a 10-inch band or rim of 2-inch planking, the water level touching the 
middle of the rim, while the planks themselves are firmly held against 
the outer wall by spikes driven to stakes set in front. Then, a double 
coat of cement, lapping on the edge of this rim and covering the entire 
interior surface of the reservoir, was spread, thus effectually closing all 
. possible chances for leakage. The test of eight months’ use of this re- 
ceptacle has shown it to be absolutely water-tight and perfectly safe. 


NOTES AND TABLES IN REFERENCE TO COLLECTING THE SUPPLY OF 
WHITEFISH EGGS. 


Most of the eggs laid in were secured at the ‘ Bass” islands of Lake 
Erie, which are, on the whole, quite as reliable as any locality for this 
work. Certain other points in Lake Erie, as well as in Lakes Huron 
and Michigan, may show heavier catches of fish, but they are, so far as 
I have been able to ascertain, less prolifie of ripe fish, in proportion to 
the number caught. At the islands, too, as well as at all other points, 
the yield of eggs from the various fisheries is quite disproportionate to 
the catch of adult fish. The fact that whitefish are caught in any given 
locality during their nominal spawning period does not necessarily sig- 
nify that ripe fish will be found at such places, for the devices for their 
eapture—the stationary trap net or portable gill-net—may not be set 
on or near those grounds naturally selected by the fish for the deposi- 
tion of spawn, but at points in the paths or runways leading to and 
quite remote from the objective point of the fish in their migrations 
from the feeding to the spawning grounds. Fxom these nets ripe fish 
are found, if at all, with the exception of an occasional straggler, in the 
later runs at the last of the season. Such fisheries, although quite 
profitable for the fishermen, are generally unreliable for the collection 
of spawn, especially when adverse weather compels a suspension of 
work before the last migrations occur. 

There are certain spawning grounds in the vicinity of the islands that 
ean invariably be depended on, These are well known, and have be- 
come favorites with the spawn-gatherers, not only because of their reli- 
ability and certainty of being visited by schools of ripe fish, but ripe 
fish usually appear several days earlier than at other points, some of 
which furnish heavier catches. Indeed, the privilege of collecting eggs 
from the nets set on these fruitful grounds is so much sought after by 
the representatives of various fish commissions that, naturally enough, 
considerable rivalry for the control thereof is developed. Naturally 
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enough, too, the State commissions can wicld a greater influence than 
others over net-owners, their work being practically of a local character, 
and carried on for the express purpose of increasing the stock of fishes 
by propagation. 

Notwithstanding this opposition, however, I arranged with Messrs. 
Snide and Fox, of North Bass Island, for the eggs from their three trap- 
nets, which were established on spawning grounds not surpassed by 
any in Lake Erie. Fourteen and a half million eggs were taken from 
these three nets, or nearly 5,000,000 to the net, as will be seen by refer- 
ring to the tables. <A glance at the tables will show also that eggs 
were taken here seven days earlier than at Middle Bass Island, and 
eight days earlier than at Kelley’s Island. 

Four nets were worked at each of the last two islands mentioned, the 
former yielding 1,000,000 to the net and the latter about 650,000. 

During the fall season whitefish and herring comprise the great mass 
of fish caught at the islands, or, for that matter, throughout Lake Erie. 
Indeed, the combined catch of all other kinds is insignificant in com- 
parison. . 

The lake remained open much later than the preceding season (1880), 
increasing the product of the fisheries to correspond. Notwithstanding 
this, however, the greater demand and brisker competition of buyers 
combined to produce a decided advance in prices. Thus in the fall of 
1880 the fishermen received 34 to 34 cents per pound for whitefish and 
50 cents per hundred weight for herring, while during the period under 
consideration they received 44 to 43 cents for whitefish and 75 cents to 
$1 for herring. 

Pending the appearance of ripe fish the “egg-man” must bide his 
time with patience, disposing of the time which would otherwise hang 
heavily in collecting notes by the wayside, and making frequent tours 
of the docks as the fish-boats come in to note the condition and catch 
of fish, often being compelled, through courtesy, to listen to the oft- 
repeated tale of some superannuated fisherman, who tells what ‘ piles” 
of fish he used to catch in ‘them days,” such fabulous figures being 
noted as to induce the belief that the original number had inereased in 
geometrical progression through the intervening years. 

Following are the tables of spawn-taking operations at North Bass, 
Middle Bass, and Kelley’s Island : 


AT NORTH BASS. 


| 


| Females; Males | Number 


Date. | 


used. | used. | eggs taken. 

Noy. 10 Bee toe Ce Ee ES AE: MEM Oo. ioc 1 | 3 | 15, 000 
Lie et PAR Mahe eee Wo cel oar 4 | 10 45, 000 

TREY Wea oie Teal ait Wn). A eR eD kenny) 1s 07 1 APY 12 | 18 250, 000 

THe Ge ek Mareen eunee 1) 54.0 C2 sat ERAS Ae Cane 34 | 50 640, 000 

TORUASE Gh ees CAR Nadir. ET LER at ee eee 49 | 60 960, 000 

18 45 80 950, 000 

DATARS dynes Ooi eth ae 50 70 | 1,000, 000 

Al f. Cee anh rt Om i aN ECS 90 120 2, 000, 000 

22 OD ie VS I ea ae Aes eee 53 100 | 1, 250, 000 
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AT NORTH BASS—Continued. 


Females | Males Number 
Date used. used. |eggstaken. 
IRON MEE tee ee oat ssc ak ce SUS 5. Jats Codes sae o eye meeceatne car 40 65 |* 900, 000 
SLB im ie ea aa aS RE an A Ae ig 58 85 | 1, 250, 000 
ee ean cn cere cin Gao se abhicc ches tee ec se estecbec: seeees 85 110 1, 825, 000 
BI. aocacic a ea POR Te ME eo ctrnapeie ar 20 25 375, 000 
IO edn ah bale ee a eee A Renee TL ye 24 34 450, 000 
ale a h5+55 Geos een Can OR Dene BOOee DOSS COURAE ease canacoonoscodocor 28 40 500, 000 
‘DG S68 05 Sse eee SEMIS Ae COE SOSNtoShSE ROO sHoceenaasnodsses 26 50 450, 000 
DHE Nese ese = ntsc ice nic Be nasohate siaeie Saisie inia- eed ows som elelemeeiemiesineints 38 45 800, 000 
J) cian oc oO eS he a Ol ER BAS A aa DRC Uae EN NCD GEO | 20 25 440, 000 
RPMS icy eS ii a oc 2 as oe oai seers aN 18 22 300, 000 
Fi aos teosoceess’ cessed oneooeeassocede4 cooeopeeSosoreoseepsare soos 6 9 100, 000 
[eae 
ER OGAM ces wnisecloe soebdtcosdes eaoSesstese dosh scboosectuse edabsen bscucctkSaclloscsstasee 14, 500, 000 
AT MIDDLE BASS. 
MeL ee ee enicicee le tela cicicia a.clo.e selec) cic wloeisi\Jelsisivicio emia maciacie cima 18 35 400, 000 
18. 325, 000 
550, 000 
325, 000 
650, 000 
725, 000 
475, 000 
450, 000 
100, 000 
4, 000, 000 
IE te Ses Sweet ial g. ced aawldealenetelacdscaesdes 6 10 125, 000 
pO Sag DS fe SEE oh 5 5 ssc domaas emausnsxcpoe se 5 10 75, 000 
AACE ERE L REALIST ST ME cade oedcaegccsamoneaeaten 10 18 200, 000 
eee ee eae cee ns ee sacla Saito ncleisleiscinnaeawiecccusieetmcmcccs 16 28 300, 000 
ee ne a a SNS nica cicieleceawiNeisia Neimcaisieinine\a\eimsiaaleaeic ee ceils ae 42 70 850, 000 
DO sya 5 escrito 25 40 450, 000 
BUD = cae se coe a a CURR AERA BAC Oe eR 21 36 400, 000 
Sere ee ee eee Ee Di aictala onan op cia cwsielecimscisislecss caceecsusiencs 4 10 100, 000 
2 sasiad dosos8 deBsoge sO Sodas sene bas SnanSe GoacaondeEnbcmcoeedsoone 4 9 75, 000 
LG cos mabeB Soe ssc deoRboe COM See EOD DEO SCO aCE SoS oddeoconn PSeecueced lecdondecsc 2, 575, 000 


The eggs were packed and conveyed to the hatchery in the flannel- 
tray shipping-cases, substantially in the same manner noted in my last 
report (1880-81). 

At Alpena, Mich., whence I anticipated receiving a large number of 
eggs, a very decidedly off year for the fishermen, and in consequence 
for the spawn-gatherer, was experienced. The continued warm weather 
of October and November delayed the cooling of the water to that 
degree necessary to drive the fish from the deep waters to the shoals 
and reefs for the purpose of spawning, until near the usual time for 
winter to set in; so that the fishermen, fearing a repetition of the 
experiences of the preceding season, when winter was precipitated upon 
them so suddenly that a large amount of fishing appurtenances were 
frozen in and destroyed, entailing heavy losses, were affrighted at the 
first cold snap, and had relegated all their paraphernalia to winter 
quarters before the ebb-tide of whitefish—the fisherman’s bonanza— 
had set in. 

S. Mis. 110-——66 


1042 kEPORT OF COMMISSIONER OF FISH AND FISHERIES. [6] 


In this section the first runs during the fall season are made up 
almost wholly of lake trout (Cristivomer namaycush), and usually a 
sufficient number are caught to compensate for cost of fitting up and 
setting the nets and current operating expenses, leaving the measure 
of profits to be determined by the length of time the work can hold out 
against the weather during the whitefish run. This would seem to be 
and invariably is sufficient inducement to incur the taking of great 
risks; but the fishermen seemed only to remember the disasters and 
losses of the previous season, forgetting that the early and intense cold 
of that period was quite exceptional. A feeling of overcaution was 
produced, manifested by the great haste of interested parties to con- 
sign their trappings to the protection of harbors and twine-houses. 
But as day after day of moderate weather—for the time of year—fol- 
lowed the first blizzard, they saw how premature their alarm had been, 
and it is safe to predict for the coming season a relapse into the other 
extreme of an entire disregard of the premonitions of winter. 

The season could doubtless have been made a successful one for both 
fisherman and spawn-taker, as the weather was such as to admit of a 
continuance of operations long after the field was abandoned. Even as 
it was, fishing was carried on ten days later than last year, but should 
have continued still fifteen days longer to correspond with the weather 
and runs of fish. The number of whitefish actually brought to port at 
Alpena during the season was quite insignificant compared with some 
former years, and a very decided falling off from the average. Of course 
quite a large number were caught in the aggregate, from which many 
millions of eggs might have been obtained had there been a heavy 
sprinkling of ripe spawners; but only the advance guard was captured, 
and this is invariably made up of a great preponderance of males— 
mostly ripe—and a few unripe females. Just as mature spawners be- 
gan to appear, a brief period of severe weather came on, nets were 
withdrawn as rapidly as possible, so that eggs were taken only on four 
days, and then in insignificant numbers, with one exception. In no 
other branch of the work is success or failure so dependent upon and 
associated with the condition of the weather. 

Certain well-known and well-defined localities are sure to receive the 
annual visitations of hordes of whitefish laden with spawn; but as the 
climax of their spawning period is reached only at the verge of winter, 
when the elements are liable at any time to combine to prevent their 
capture, a considerable degree of uncertainty in regard to laying in a 
very large number of eggs is of necessity unavoidable. 

However, I can but regard Alpena and vicinity as a favorable locality 
for the collection of whitefish eggs. Large numbers of the parent fish 
are captured, and very rarely, indeed, are the fisheries abandoned before 
the height of the spawning season is reached. This fact, coupled with 
the great fecundity of the fish, makes it a matter of comparative ease to 
obtain vast numbers of eggs under favorable circumstances. Having 


N\ 
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plenty of ripe fish at command, one man can readily take two or three 
million eggs daily. I have taken, on more than one occasion, under 
partial adverse circumstances, 2,000,000 eggs in a day. It will be seen, 
then, that but few days in the aggregate, at the right time, are required 
to secure great numbers. Indeed, taking the seasons as they average, 
only a small corps of spawn-gatherers are necessary to collect any 
reasonable number of eggs. 
Mr. Wires, with one assistant, obtained eggs as follows: 


We LW co ihe eS ae ne a eee 25,000 from 2 females. 
OUST DL eS a 100,000 from 6 females. 
MRM eee Sei ailisS a we a tilelaie eis, esl 100,000 from 7 females. 
C1, EL 9 Ue ng ee 200,000 from 11 females. 
LDS, 220 ROE a SSE a Pat a --- 1,000,000 from 40 females. 


Those taken November 16 were from trap-nets, the remainder from 
gill-nets. Besides the 1,425,000 whitefish eggs taken and sent on to 
Northville in good condition by Mr. Wires, some 60,000 eggs of lake 
trout were taken from 10 spawners on the last day of October, and for- 
warded to Northville in good shape the day following. 

Below is Mr. Wires’s record of temperatures and weather observations 
made each day at 12 m.: 


| 
H | 
2 | 
BH a | 
8 E | 
oe oar A 
° S) 
Date. ee © pe Intensity. Condition of sky. Remarks. 
Palau 5 
B = a) | 
SP vilice | 
en ees 2 
o | o = 
ec | 
| | 
1881. | | 
PICHMMCS ORES MOON | aSS 6 (HER, cou ecco = ts Glondygeeeet ees Raining nearly all day. 
29 | 56 50 SVR) Iosh GM gsaseanaenl| MOE Rese Secane Went out with fishing tug Seawing. 
30 | 46 50 Wice oi melireshi esac cen Cloudyj---2----- Do. 
31 | 48 50 ING eel eht jee cee Clear. 2.2. <c5-'. Do. 
Nov. 1| 50 50 Sip) eeedo eas. x sev. Ne Osh ee seceee Remained at Alpena. 
2} 49 4y SEU Mreshls.ccanes = Cloudy, <=-\-<-- Went out with the Seawing. 
3) 41 48 SW. | Strong.......... BH dO bees ati: Light snow-storm. Visited Part: 
| ridge Point fishing grounds. 
4! 30 47 Io le Sant Gece soosee bee COWeeLe aa Raining. Aboard the Seawing. 
5| 34 | 47 NE. | doses recto = seh200)2isemetnse Stormy. At Alpena. 
Gala osee ee aioe hae OS. 3 Sresheni o6:-2.-0 Clearys 22-2522 55 Went to Scarecrow Island. 
7 | 50 47 SSH ro |e Oleeerasiae te tale Cloudy 22ss---—- Went to North Point. 
8) 49 ATs enohe «| VCEV? SEEON GS 52.a5|h2/4-G0 icssics oe. Blowing a gale; no nets lifted. 
9 | 46 AGUS Wa ONS GRON Ge ei .o afar BEC AG iy same teisee At Alpena. No spawning white- 
fish found yet. 
10 | 38 46 W. Wreshy ie -jseateiss| 15). i eee Me Do. 
11 | 39 46 IE WIG bee baaocaoe| sone Olt srestcacae Do. 
12 | 43 46 OWis LEONG 5a stan] er MO eee Squally. Aboard the fishing tug 
| Grayling. 
13 | 41 A5 | ANIW.. |, ightccncesccs se Water ae meee eine At Alpena. 
14 | 38 44 SW |tStrongize sses-2e5 PEMA O asian sae eee Snowing. At Partridge Point. 
15| 26 40 Vivo aeeee Ove seen SSG) Sie Sea: Went to fishing grounds at Os- 
sineke. 
16 | 36 AQ aWiss si, a eh Gi. ne eteee seed Ol wamsrclacs ee First eggs of white-fish taken at 
| Ossineke. 
17} 48 40 Siw. ‘aVierysstrone*-ce-|--- 60 aseesaceca: Blowing a gale; no nets lifted. 
18 | 30 39 W. Strongee-neseae See Ome ee steteinerarea Trap nets being taken up at Os- 
sineke. 
19 | 30 38 NGS ile (dO Sei seee cae SACU s. anaeG ae Cold rain and sleet. Aboard the 
Seawing. 
20 | 24 37 IW ist saree CO Meena cratslarere SOO Eisen ces bes Storming. Aboard the Seawing. 
21; 30 37 | INIW; domescee ster BAAN ASA ere Sen Ee Do. 
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avd et at 
| a z coh pe 
| = 45 
pes = E 
Date. | a g % Intensity. | Condition of sky. Remarks. 
7 ; | 
etal 2 ) | 
Nov. 22} 25 S6Lt| MSH | lighters. 22 -----|----d0 .......----| Aboard the Tom Merrill. 

23 | 46 36) || US Wia || Very strong: -.2-|2--.d0\ 5.2. \--'<- 5 Blowing a gale. Boats remained 

| in port. 

24) (018.4) 84 1 Wi. Strong eens aa pot Ses Spasaee Do. 

251 24 Bot miMS Wiel aca (LOle = sana emi BAe tdO Re eeecicwe new Blowing strong. Boats remained 
| | in port. 

Berea | asl Wes]. 2-2do fveoc%s 26-154; dose eae Ts | Went out with the Tom Merrill. 
| | Fish in nets mostly dead; nets 
not reset. 

27 | 23 S2e A INIWe Wace COt sc oe eaca.|55 0 dO -<bcecees At Alpena. Nets of all kinds be- 
ing withdrawn as fast as weathér 

| will permit. 

28 | 35 324 Seis lead Ope weet Clear 2s236s4 22 Do. 

29 | 48 BOeulh SW (peed Oe pene San ell Pecos (eee men See Do. 

30 | SAP R er aoer Ae ol Maphte ete cee iscises sean aso Se Squalls of snow and sleet. 


Nore.—Left Alpena for Northville December 2, arriving the day following. 


OPERATIONS AT THE HATCHERY.—DISTRIBUTION OF EGGS AND FRY. 


Twenty-two million five hundred thousand eggs were shipped from 
the spawning grounds, all arriving at the hatchery in good condition. 
The first lot came from the islands November 21, and the last lot from 
the same source December 8. Upon arrival the eggs are washed from 
the trays of each case successively into a tub of water, and dipped 
thence with a skimmer into the hatching jars. All the jars on hand 
were filled before the last shipment of eggs but one came to hand from 
the spawning grounds. Pending the arrival of a number of jars daily 
expected, the eggs of this lot were allowed to remain in the shipping 
cases, which were placed in a room varying in temperature from 38° to 
55°. The jars soon came along, but some little time was consumed in 
fitting them up for the reception of eggs; so that ten days had elapsed 
from the time the eggs were arranged in the cases at the islands until 
their removal therefrom at the hatchery, yet no special loss on this 
account was shown. Up to this time the eggs remained nearly intact, 
although conferva had begun to develop from the dead eggs. However, 
a few matted chunks adhered to the trays when emptied, and these, with 
others rapidly forming, would soon have caused serious loss had they 
been allowed to remain undisturbed much longer. 

For experiment, we took from this lot of eggs as soon as they reached 
the hatchery about 25,000, and placed them in a hatching box, where, 
of course, the water is constantly renewed, but the eggs themselves lie 
nearly or quite motionless on the trays. Here we allowed them to re- 
main 7 days without removing the dead eggs. At the end of this time 
they had collected in masses and bunches, scarcely any remaining that 
were not held by the outreaching fingers of conferva. Fully one-half 
were already destroyed, and we succeeded in saving a portion of the 
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remainder only by agitating the collections and chunks violently in water, 
passing the freed eggs through a sieve. The results serve only to 
verify prior experiments, which show that the greatest enemy of the 
egg—conferva—generates much faster in water than in atmosphere of 
the same or even a higher temperature, and that in consequence eggs 
are far safer out of water than in unless provision for the removal of the 
confervaceous egg is made. For incubating the eggs, the Chase auto- 
matic jar was used, 136 being required at first. They were arranged as 
follows : : 

Beem esa1 70,000 CACR 88 2 nn eae weet eee nee see 14, 700, 000 


52 jars, at 150,000 each ...... .........002.- ee ee 7.800, 000 
22, 500, 000 


The number of eggs the jar will contain while in operation is in an 
inverse ratio to the volume of water used. When the minimum of 
water is used, or just barely enough to impart sufficient motion to the 
eggs to keep them detached, the jars will hold 175,000 eggs each. Well- 
filled jars, with a gentle circulation, work much better than those par- 
tially filled and given a brisk or violent action; in fact, the former show 
the very best movement obtainable. But jars to be operated in this 
way must be perfect in form and have evenly ground tubes, otherwise 
no motion whatever will be imparted to a portion of the eggs. Then, 
too, if there is a considerable sprinkling of dead eggs—frequently the 
case at the beginning of the season—a gentle movement will not always 
prevent the putrid eggs from uniting or collecting in chunks or masses, 
which will settle to the bottom of the jar instead of being thrown off. 
For this reason ‘ Hospital” jars have to be given a liberal supply of 
water in the shape of very energetic currents. 

Several experiments were made with a view to improving on the 
hatchers in use. The “Improved Shad Hatcher,” described in Forest 
and Stream of June 16,1881, was tried and found to give a more perfect 
movement to the eggs than the Chase jar. To secure this, however, 
either a greater volume or head of water was required, owing to the 
force of the current as it entered the jar being partially arrested in the 
hollow of the upright cup or cone. 

To overcome this drawback, Assistant Bower advised the use of a 
solid double cone, the inverted section of which would simply divert or 
radiate the water without breaking its force, and by its own weight 
retain its position. The suggestion being acted upon, an equalized 
current compelling a uniform and perfect movement of the eggs was 
produced, with the minimum supply of water. 

Into this jar or hatcher the water is introduced at the bottom; in the 
Chase jar at the top, being directed to the bottom by a glass tube rest- 
ing on feet, which frequently obstruct and disconcert the currents 
throughout the egg-chamber. Assistant Wires succeeded in amending 
this defect, thereby greatly improving the efficiency of the Chase in- 
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strument, by using a tin tube with a wide flange or rim at the bottom, 
conical in shape to conform to the lower section of the above-mentioned 
double cone over which it was set, the cone being inverted so that the 
strips of tin serving as feet when used with the other jar, would raise 
the tube to allow the water to escape uniformly from the outer edge of 
its flange or rim. 

Mr. Bower also fitted up a rectangular box or tank for an incu- 
bator, so constructed that the eggs rise from the center and settle 
down the outside, exactly reversing the jar movement. It is 12 
inches wide, 15 deep, and 30 long, although its length might be ex- 
tended indefinitely without disturbing or changing its operation. It is 
divided into upper and lower sections, and, as with the jars, a water- 
pressure or head is required. The desired movement of the eggs is ob- 
tained by introducing the water into the lower section, whence it is 
admitted to the upper section, which is the egg-chamber, through a six- 
teenth-inch crevice running lengthwise of the box. From either side 
and 6 inches from the top the partition which divides the box into two 
sections slants downward to converge the eggs to the center where the 
current forced through the crevice carries them up again to settle back, 
fountain-like, as before. Overflows with wire gates are provided at in- 
tervals around the top of the box. This apparatus was not tried until 
the eggs had already begun hatching, so that no opportunity to correct 
its faults by a practical test was given. It worked very well, however, 
although after trying it we were well satisfied that it should be given 
greater depth, less width, and a greater head of water. Doubtless a 
little more experimenting with this or a similar device will produce an 
incubator that will be entirely satisfactory, as the principles by which 
the water currents are obtained and controlled are correct; while it 
would have the merit of being easily operated, and furnishing capacity 
for many millions of eggs at a merely nominal cost. 

Spring water alone is used for hatching purposes at this station, and 
where it first issues from the earth varies but little from a temperature 
of 47°. In consequence of the very moderate weather which prevailed 
the past winter, our arrangements for securing a lower temperature— 
continued exposure to the air before reaching the hatchery—were of 
little avail. The eggs, therefore, progressed very rapidly from the first 
until all were hatched. 

The first orders for whitefish eggs to be filled were from Herr von 
Behr and G. Ebrecht, Germany. The eggs were packed in separate 
cases and started on their journey December 19, consigned to Fred. 
Mather, Newark, N. J., whence they were reshipped to destination. 
These and subsequent lots were prepared for shipping substantially as 
follows: First, a sufficient number of trays of canton flannel are made, 
also a Substantial case for the same, of the proper size to allow 4 to 6 
inches space all around for the packing material. The trays are then 
anchored in a tank of water. A quantity of eggs are transferred from 
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the hatching vessels to a number of wire trays in the picking trough, 
and carefully feathered over to show up the dead and unimpregnated 
eggs, which are removed with nippers. After collecting the eggs by 
overturning and submerging the trays into a large tin vessel partially 
filled with water, they are skimmed up and measured in an 8-ounce 
graduate (equivalent to 10,000 eggs) and poured thence into the ship- 
ping trays. ‘These are then removed to the packing room, or where the 
temperature is between 30° and 40° Fahrenheit, tilted and drained, and 
the eggs spread with a feather uniformly two layers in depth, a half inch 
margin being left around the outside. <A single fold of dampened mil- 
linet is then thrown over the eggs, and a sufficient quantity of live 
moss, previously picked, washed and wrung out just enough to prevent 
dripping or drainage, piled on to fill the tray when rather snugly 
pressed down. When practicable, the trays are allowed to stand a few 
moments in a temperature of 27° to 32°, or until needles of ice have be- 
gun to form in the moss, then placed one above the other and firmly 
held to position by cleats nailed to top and bottom boards. The pack. 
age is then transferred to the shipping case, having a 4-inch coating of 
fine, dry, hardwood shavings in the bottom, and surrounded with the 
same material quite firmly pressed in. The case is now soon ready for 
its journey, not, however, until the usual printed instructions and pre- 
cautions to express messengers are pasted to the cover, and which, if 
observed and heeded, would deliver the eggs to consignees in practi- 
cally the same rbiten as when packed ninety-nine times out of a 
hundred. 
Following is the table of shipments: 


; | 
Date. ee as | Consignees. 
| se A ‘ 
1881. | 
Wecomber 19-24. --\- << --. - 300, 000 | F. Mather, Newark, N.J., for von Behr, Germany. 
1 ese ee oo soe 12,600 | F. Matber, Newark, N.J., for G. Ebreclt, Germany. 
De eae ase s a. see | 250, 000 | B. B. Redding, California. 
Oo) LEE ea eee | 250, 000 Do. 
G1 eas eee eere | 10,000 | Prof. S. F. Baird, Washington, D.C. 
250,000 | F. Mather, Newark, N. J., for France. 
500, 000 | B. F. Shaw, Iowa. 
10,000 | HJ. Fenton, Connecticut. 
250, 000 | B. B. Redding, California. 
100, 000 | Prof. S. F. Baird, Washington, D. C. 


100, 000 | Mrs. J. H. Slack, New Jersey. 


RGA eae soepaeenceuee 2, 032, 000 


I am unable to report the condition in which the transatlantic ship- 
ments reached their destination, correspondence relating thereto having 
been made directly with the United States Commissioner, or with Mr. 
Mather. Indirectly, however, or from Circular No. 1, 1882, of the Ger- 
man Fishery Association, I learn that the whitefish eggs arrived “in 
the very finest condition, fine beyond comparison”; from the same source, 
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also, that of the 20,000 lake trout eggs shipped from Northville, Decem- 
ber 10, ‘‘only 100 were dead.” 

Mr. Redding reported that the two lots of a quarter million each, 
shipped December 23 and 24, arrived at San Leandro, Cal., ten days 
later, in rather poor condition; accounted for in part by their having 
taken the Southern Pacific Road, which passes through a warmer cli- 
mate, besides being four days longer in transit than if they had gone 
over the Central Pacific. The third quarter-million lot, consigned from 
Northville January 3, arrived at San Leandro in very good condition. 
Mr. Woodbury, superintendent of the San Leandro hatchery, reported 
the hatching of 90 per cent. of this lot, and about 35 per cent. of the 
others, the fish being planted as follows: 


Jan. 19—Donner and Tahoe Lakes. ......------....----- . 75,000 
30—Shafters Lake (Marin County) .......--...- == 3 ee 5,000 

Fep.,  1—Clear lake, lake County. ...-.'0.2 3-5 :--) eee 75,000 
March 7—Concow Lake, Butte County..............-.-...-- 10,000 
4—-Lake Tahoe, Placer County..........-...--.---s- 100,000 
9—Clear lake, Hake County :-<: .-2--. 2035-7 cee 100,000 
10—Radcliff Lake, Santa Cruz County................ 20,000 
11—Lake Chabot, Alameda County.................. 5,000 ° 
390,000 


Mr. B. F. Shaw, Commissioner of Fisheries, reported that 75 per cent. 
of the eggs sent him for the State of Iowa hatched, and that the minnows 
were released in Lake Okibozi and Spirit Lake, lowa. 

Mr. Fenton reported that the 10,000 eggs forwarded him for the State 
of Connecticut arrived January 20, and upon opening the package about 
2,000 of them were found frozen to death. The subsequent loss was a 
little over 900, leaving about 7,000 fish, which were set free in Long 
Lake, Litchfield County, Connecticut. 

Mr. Anderson, who had charge of the hatchery of the New Jersey 
Commission, in which the eggs consigned to Mrs. Slack were developed, 
reported that the eggs reached Bloomsburg February 3, at 4.39 p. m., 
in very good condition. About 90 per cent. were hatched by the 11th 
of February, or 90,000 fish in all, of which one-half were liberated in 
Shepherd’s Lake, and the remainder in Greenwood Lake. 

At the Northville hatchery the fish began hatching from the oldest 
eggs January 27, and all were out by the 25th of February. At least 
three-fourths of them hatched between the 6th and 12th of the latter 
month, taxing the capacity of the receiving tanks to their utmost. Per- 
forated tin boxes are fitted to these tanks near the overilows, to keep 
the fish away from the currents at that point, which would be too strong 
for them to resist. They are also provided with compartments which 
are supposed to catch the shells; but while the fish were hatching so 
_ freely, a sufficient number of shells would float over these divisions to 
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clog the screen-boxes every few moments, so that unremitting attention 
was demanded day and night to keep the outlets unimpeded. 

The United States Fish Commission car, with Messrs. Ellis, Moore, 
and Simmons to assist in the work of distributing and planting the 
minnows, reached Northville February 3. Arrangements for the gra- 
tuitous transportation of the car and its messengers having previously 
been made with all the railroad companies, with one exception, whose 
lines were to be traversed, the distribution proceeded smoothly and 
with little expense from the initial trip, February 7, until the successful 
termination of the work, March 2. Much credit is due Mr. Ellis, who 
had charge of the trips, and also to his experienced assistants. The car 
itself was also a great convenience, as well as an important and efficient 
factor in carrying forward this work. 

Following are the railroad companies to whom acknowledgments are 
due for free transportation of car and messengers: The Flint and Pere 
Marquette; Michigan Central; Chicago and West Michigan; Mil- 
waukee, Lake Shore and Western; Chicago and Grand Trunk; Great 
Western; Rome, Watertown and Ogdensburg; and Lake Shore and 


Michigan Southern. 
Table of distribution. 


= | Number of fish : : Waters in which the 
Date of deposit. saTased! Point of deposit. fishiowers SEnREE: 
MIS DEM ANY ITs ctcine a= ='s.0</-cs 1, 500, 000 | Saint Joseph, Mich .--....-...... Lake Michigan. 
Bees atce 1, 500,000 | Muskegon, Mich..-.....-....... Do. 
Se BE See Eee 2,000,000 | Port Huron, Mich............... Lake Huron. 
NBR NE oe somie la asians FOU 1000) RACING s\WOSiel ese ceeesen sec ce cee Lake Michigan. 
OS Saee aeeeo sae 1,750; 000) | (Sheboygan, Wis'-.-.---<-- -..... 0. 
Dili it SES epee 3;,0007000%) OswepoNas ocnte cies se cel = ae eter Lake Ontario. 
OV SESS Tene eae 3,500, 000 | Islands of Lake Erie............ Lake Erie. 
Base eee eee cake 1,000; 000. | Ludington; Mich...-..).......... Lake Michigan. 
Wanchigerme se toe: Os l ec i 1250; 0000) Detroits Mach: ot 252 Detroit River. 
Potalee se. cee sats: 17, 750, 000 


TROUT-WORK. 


When the trout-ponds in connection with this station were established 
the stock of breeding fish was comparatively small, and the ponds them- 
selves were mere excavations irregularly outlined. At the beginning 
of the year under consideration the embankments were quite unsafe, 
having been burrowed and undermined by muskrats, while the pond- 
room was quite inadequate to properly accommodate the increased 
stock of fishes. The work of enlarging and otherwise improving them, 
and the construction of an additional pond and new raceways, was 
therefore begun in the latter part «f August and carried forward to 
completion by the last of October, or barely in time to give the ripening 
Spawners undisturbed possession of the new premises during their 
spawning season. Three new ponds were also built the following spring, 
as before noted, making 7 altogether, 6 of which are 83 by 20 feet, and 
the other 51 by 14, showing a total pond area of 10,674 square feet. 
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The ponds are planked all around, the planks being spiked to stakes 
driven in front. Between and around all the ponds, and of the same 
height as the planking, is a pier of earth 8 feet wide, and across this 
are laid pieces of 2 by 4 firmly spiked to the stakes to which the planks 
are nailed. Being thus secured it is quite impossible for the earth to 
cave in or the sides of the pond to bend in or out. The bottom plank 
is set in a bed of gravel and blue clay, and a heavy body of the same 
material, well champed in, backs the planking up to the top of the pier, 
so that the ponds are practically water-tight, while the efforts of musk- 
rats to invade them by burrowing underneath will be futile. Each pond 
is usually filled to within a foot of the top, the bottom sloping gradually 
from the head, where the water is 18 inches in depth, to the foot, where 
it is 4 to 5 feet. The overflow gates of the discharging flumes are easily 
raised by a lever attachment at the bottom, so that the water can be 
drawn off in a few moments. The gates are made in sections, one or 
more of which can be removed to give any desired depth of water. 

As quite a number of fish will spawn in the ponds instead of running 
up the raceways, if the former have gravel bottoms, which they should 
have, those in which the breeders are placed during the spawning season 
are divided into two sections by a temporary partition, and the bottom 
of the upper section covered with boards. The fish all being placed in 
this, but few, if any, eggs will be lost, and as fast as the fish are handled 
from the raceways they are transferred to the lower section. At the 
close of the spawning season the partition is removed. 

At the mouth of the flume connecting the upper section with the race- 
way a trap-gate, sprung with a string leading to the hatchery, is fitted, 
a simple but very useful device, for no matter how stealthily one ap- 
proaches, nor from what direction, some of the fish in the raceway will 
detect the movement and dart back to the pond before the gate can be 
dropped to head them off. 

The fish are given access to the raceways at all seasons of the year, 
and hither they resort largely at other than spawning time. A raceway 
fed directly from a copious spring of cold water, and given sufficient fall 
to create a sparkling current over its clean, gravelly bottom, affords an 
attractive ‘‘summer resort” to trout having admission to it, and here, 
in warm weather, many of them congregate, lying nearly motionless, 
with head up stream, for hours together. At the approach of cold 
weather, when an equally satisfactory temperature is found in the ponds, 
this practice is discontinued, except with the ripening females, which, 
with a heavy body-guard of males, and in response to that instinet which 
impels them to deposit their eggs in a current, begin to prepare spawn- 
ing beds in the raceway, whence they are easily captured at the proper 
time for the purpose of expressing their eggs. 

The breeding fish are quartered in ponds nearest the feeding springs 
for some time preceding the spawning season, and, when most conven- 
ient, continuously. This gives them the least variance of temperature 
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obtainable, and ripens them at about the same time each season, there 
being but little fluctuation of temperature in these ponds at correspond- 
ing periods of one year with another. 

The spawning season therefore opens almost invariably from the 1st 
to the 5th of November, and closes practically from the 10th to the 15th of 
January, although much the greater portion of the fish spawn from the 
middle of November to the middle of December. During the past 
season, perhaps a half-dozen spawned later than the latest date men- 
tioned, and from one of these eggs were not taken until February 2 

Some 140,000 were taken altogether. The first 120,000 turned out 
very well, a loss not to exceed 10 per cent. occurring during incubation; 
but the last 20,000 showed a loss of 50 per cent., due to the plan of 
handling the fish from which they were taken. A majority having 
spawned, we placed the remaining fish in the raceway, and carefully ex- 
amined them every morning. As a result of this repeated dipping up 
and inspection of the fish for several mornings in succession, we were 
compelled to pick away quite half of the eggs so taken—which is pretty 
good evidence that the less the fish are disturbed or manipulated while 
ripening, the better the eggs produced. 

The following statement accounts for the disposition of the eggs and 
fry: 


Poapaumber Cees taken 2. 00. l es see eee 140, 000 
Poeun MCUNALION oo 22k Le ese Race sy codes 22, 000 
January 10, shipped to F. Mather, for reshipment to 
RE eS «ost vet fem ies ipa. ep a eee Ok wed a8 20, 000 
January 24, shipped to Druid Hill hatchery, Balti- 
PIOECrNEC 2 20S cise 5 Delia e Seale ees Ras sata eee 30, 000 
72, 000 
Nrmmper try hatched ...-... 02.5.0 3ss002526 <~ : 68, 000 
March 8, planted in Washtenaw NEE Michigan, in spring 
brook Giedtary BO TIVE: WOULD 2) Sea Waris cae we ap eee : 10, 000 
March 15, planted in spring brook near the Northville hatchery, 
THOMEECDULALY LO TLVEr, ROUSE 2. o6 Sos ih lo oe 4. ope eee 10, 000 
May 8, shipped per United States Fish Gemmiseren car, in 
charge Glare LMS ret eels Sse ei ee. Alec so alee Se 30, 000 
Mmossom iry since hatching’ ...:-......026..22-4.%5 Esa yniinstd de 8, 000 
icy row, On hand in nursery tanks. ..--...)....<-. ++. -2.2205 = 42 10, 000 
68, 000 


Average period of incubation, 84 days. 

As our breeding force of brook trout will receive large accessions next 
fall from the stock of growing fishes, we confidently expect to take at 
least a half million eggs during the next spawning season. 
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HATCHING AND DISTRIBUTION OF CALIFORNIA TROUT. 


On January 24, Mr. Myron Green, of the United States station at 
Baird, Cal., consigned to the Northville hatchery a case containing 
45,000 eggs of the rainbow trout, and on February 6 a second lot of 
30,000. The first shipment reached Northville February 2, and the last 
February 14, both in excellent condition. Number of dead eggs picked 
from first lot on arrival, 615; from the last, 272; subsequent loss on 
eggs, about 2,600. The fish began hatching February 24, and all were 
out by the middle of March. 

Shortly after these fish hatched an accident occurred by which 18,000 
of them perished. On the night of March 21 a flooding rain-storm 
washed into the feeding reservoir, and thence into the tanks supply- 
ing the hatching boxes, a sufficient quantity of moss, leaves, and débris 
generally to almost wholly clog the screens, diverting to the overflow 
or waste channel the water that should have passed through the trays 
on which the fish were still retained. The oldest fry fared much 
worse than those more recently hatched, and especially those in boxes 
at the foot of the row, the limited amount of fresh water still running 
having become de-oxygenated before reaching them. In the head 
boxes, and also in an adjoining row of boxes containing fry of brook 
trout (of about same age, but much smaller), the loss was merely nomi- 
nal. In athird row containing the Schoodic salmon, just hatched, there 
was no loss whatever. 

I had felt that everything was secure and free from danger of acci- 
dents—that every precaution for the safety of the fish had been ob- 
served; but since meeting with so serious a loss from a source wholly 
unanticipated, I can but feel that the only safeguard against accidents 
or insecurity lies in never leaving the fish alone, and shall, therefore, 
in the future, employ a nightwatch so long as fish in any considerable 
numbers remain in the hatchery. 

Appended is a statement of distribution, &e.: 


Number eggs received from California ..... .......-..-. -2s /18;,000 
Lossioneges,durin's incubations ..24 42 nek a eee hee 3, 900 
Number ish hatched .2.......--,. id chaste wna hs or 71, 500 
MOsssOy ACCIGeNt, AS NOLO. ss. vetoes ale ee Se Se ae 185,000 
Loss of fry to date (June 30) in nursery tanks..-.-.. 3, 500 
Bryon hand im nursery tanks 5.00. 2 ot cee eae 10, 000 


April 28—Deposited at Beitner Station, Grand Tra- 
verse County, Michigan, in Boardman River,tributary 
DO vs rane (raverse Bay ois... ~ os Sco pole meee 3 

May 2—Delivered to A.C. Lanier, of Madison, Ind... 3, 

May 7—Deposited by George N. Matheson, of Sarnia, 
Ontario, in small stream in Western Ontario, tribu- 
tary to ake Saint Clow... .. sashes ec enpe eee 3, 000 
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May 16—Deposited by James R. Bull, of Saint Louis, 

Mo., in Island Lake, Monroe County, Illinois . ..... 3. 900 
May 29—Deposited in Oakland County, Michigan, in 

Deer Lake, through which flows the Clinton River, 

tributary to Lake Saint Clair.... .....--.+....-.. 10, 000 
June 1—Deposited in Oakland County, Michigan, in 

Straits Lake, through which flows the Huron River, 


peiomuary to Detroit: Rivers... SoS cow ees oe 10, 000 
June 3—Deposited in Wayne County, Michigan, in 
northeastern branch of river Rouge .......-...... 8, 000 
—_—— 71,500 


From eight adult California trout, five of which are females, all 
brought from California four years ago and since confined in the ponds 
here, we took 5,150 eggs between the 15th and the 29th of March, which 
hatched on an average in 38 days. The loss on eggs was 850; and on 
April 26, 1,200 eggs were shipped to F. Mather for reshipment to Herr 
von Behr, Germany. The 3,100 fish that hatched were deposited May 
16, by James R. Bull, of Saint Louis, Mo., in Murdoch Lake, Monroe 
County, Illinois. 

Next spring we expect to take at least 100,000 eggs from the stock of 
California trout now on hand, that will then make their début as 
spawners. About half of these fish are the progeny of the eight adult 
fish above mentioned. They were two years old last spring, an age at 
which a majority of our brook trout have always spawned, although a 
portion of them, perhaps one-fifth, do not until three years old. We 
had therefore anticipated getting a nice supply of eggs from them, but 
failed to find a single mature spawner. Several females were opened 
at various times through the winter, with the result of finding only mi- 
nute ova to mature a year later; still, we felt confident that a few of 
them at least would spawn, thinking we had missed the right ones; all 
the more so, too, from the fact that ripe males were numerous even 
three or four months in advance of the regular spawning season; in 
fact, the eggs taken from the adult California trout were mostly im- 
pregnated with milt from the two-year-olds. Failure to obtain a single 
egg from these fish, of which there are at-least four or five hundred fe- 
males, leaves little room to doubt the conclusion that the iridea seldom, 
if ever, spawn when two years old, at least where they are confined in 
ponds from infancy. 


HATCHING AND DISTRIBUTION OF EGGS OF SCHOODIC SALMON. 


On the 28th of February, Mr. Charles G. Atkins shipped from Grand 
Lake Stream, Maine, for the Northville hatchery, a case of 46,500 eggs 
of Schoodic or land-locked salmon. They arrived March 4, and opened 
up in excellent condition, only 45 dead eggs being observed on unpack- 
ing. Previous to hatching, 1,065 more were picked away, showing a 
- total loss of 1,110 eggs after arrival. 


¥ 
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The fish began to come out March 16, rather slowly for two or three 
days, the water being down to 434° on an average; but on the 19th the 
water ran up to 54° at noon, and the fish then came out with a rush, 
scarcely an egg remaining the day following. Quite a number of mon- 
strosities and imperfect fish were observed, outside of which, however, 
they looked unexceptionally fine. They were also exceedingly active 
and strong in view of the great disproportion between their large, 
kidney-shaped sacs and light, slender bodies. 

Soon after they began hatching, the novel spectacle of occasionally 
seeing the body of a fish on one side of the tray, with its sac under- 
neath, was presented—due to the wonderful mobility of the sac, which 
sometimes permitted the downward current to draw it through the 
mesh of the tray, although four or five times larger than the aperture 
through which it had passed; after passing through it would soon as- 
sume its natural shape, protruding like an immense hernia, from which 
position the fish would be quite unable to extricate themselves. By in- 
verting the tray and agitating in water, the soft, ductile pouch would 
soon pass back, releasing the fish unharmed. To overcome this diffi- 
culty, which at one time threatened to become quite annoying, the 
hatching boxes were reversed, so that the water passed upward through 
the trays instead of down, as before. 

Below is the statement of distribution: 


Number of salmon. hatched -.).. 2... <.<5. 202. \iseiea ee eee 45, 390 
Imperfect and dead fish picked from hatching boxes and 

MUTSSRY PAMICS 15582 Wont > Justa mite ieare oe a alee eee 4, 540 
Fish now on hand in nursery tanks...........-........ 2, 850 
April 27—Deposited in Long Lake, Mecosta County, Mich- 

Brea eee Rete ieee Kore yes sp -o.c: 2 tap ane oa eeel iP ae 6, 000 
April 28—Deposited in Higgins Lake, Roseominien Coun- 

(ies NAP) ov ak: Oe Sat SR ie oe RR noe peepee pS Cc - 3, 000 
April 27—Deposited in Chippewa Lake, Lake County, 

SCEPC Oe 17 en a Be ape ee hare aN ARS ERLE Ste 6, 000 
May 1—Deposited by N. A. Osgood in Goguac Lake, near 

Battle Creek, Michigan, (fish shipped by express)... -. 3, 000 
May Serpe acited at Piqua, Ohio, in water-works reser- 

wor, coutaiming 150 AeneS) — 2) ise. a= t+ tie eee 6, 000 
May 10—Deposited in Union Lake, township of Pontiac, 

Oakland County, Michigan 02.0202 5-22. 32s eaee 8, 000 
May 15—Shipped per express from Toledo, Ohio, to S. E. 

Williams, La Porte, Ind . S {32a S eee 


May 15—Shipped per express : from B. ier O. jamennn with 
the Wabash, to T. B. Wightman, Cedar Beach, Ind ... 3, 000 
—— 45, 390 
The fish were all planted in excellent condition, with the exception of 
the last two lots. Mr. Wightman reported that the fish sent him were 
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all dead on arrival, and Mr. Williams that nearly all were dead when 
received, the remainder being deposited in a lake near La Porte. , 

After successfully shipping 3,000 by express to Battle Creek, using 
in transit three to four hours, I was not a little surprised at the non- 
success of the other shipments; all the more so from the fact that those 
to Battle Creek were sent in one 10-gallon can without the loss of a sin- 
gle fish, whereas with each of the other lots two 10-gallon cans were 
used, which would more than offset the difference in time occupied in 
transit to their respective destinations. In all three consignments the 
water was reduced to icy coldness before starting. 

The results attending these shipments, which were, to a certain ex- 
tent, in the nature of an experiment, justify the conclusion that with 
the transportation of live fish success in one instance fails to establish 
a basis for calculations in other instances, where even the conditions and 
circumstances are, to all intents and purposes, alike; and that the 
chances of failure are reduced to the minimum only when the fish are 
. under the constant surveillance of an experienced messenger. 


DISTRIBUTION OF EGGS OF LAKE TROUT. (Cristivomer namaycush.) 


When Mr. Wires started for Alpena in the latter part of October to 
look after the collection of whitefish eggs at that point, instructions were 
given him to obtain, if possible, a few eggs of lake trout if he arrived 
too early for the whitefish work. As the few whitefish then being capt- 
ured in the inshore fisheries showed little indications of spawning, Mr. 
Wires, on the last day of October, put out about forty miles to the gill- 
net fisheries, where he found the lake trout nearly all spent, but suc- 
ceeded in getting 57,000 eggs. These were shipped by boat to Bay 
City, whence they were met by special messenger and delivered to the 
Northville hatchery, November 2. 

The loss of eggs while in the hatchery was 3,600; December 10, 20,000 
were consigned to Mr. F. Mather for reshipment to Herr von Behr, Ger- 
many; and on January 3, 30,000 were forwarded to Commissioner Shaw 
of Iowa, who reported that they arrived in prime condition January 6 
and commenced hatching the day following, the total loss on eggs and 
fish being less than 5 per cent. The eggs were now well along in advance- 
ment; in fact a few hatched the same day that the Iowa shipment was 
made; nevertheless a package of 2,000 was shipped to Newark January 
7 to be transmitted by Mr. Mather to France, if their condition when 
received by him would warrant it; but despite their being reduced to a 
temperature of 31° before leaving the hatchery, a few hatched on their 
way to Newark, and Mr. Mather, therefore, hatched the remainder, the 
fry being subsequently released in Culver’s Lake, Sussex County, New 
Jersey. 

The stock of embryos and alevins was now reduced to 1,400; and these, 
after the hatching and sac-consuming process was completed, were 


1056 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [20] 


placed in one of the largest nursery tanks, where they still remain. 
Less than two dozen have died since hatching; they now average 3 
inches in length, and are doing remarkably well, having learned to 
devour the liver and kidney ‘“‘hash” given them as greedily as the 
brook trout in the ponds. 


SUMMARY OF THE WORK AND ITS COST. 


Number of eggs of whitefish shipped-........- jae ee ss omega 
Wumber of try of whitefish planted 2. - 2. .<- <5. -sa-pieeer 17, 750, 000 
Number of eggs of brook trout shipped..... ....-.--..... 50, 000 
Number of fry of brook trout planted’ >... 70.0.2. eee 58, 000 
Mumber or fry of brook trout on hand...) 2.02.5 aor, eee 10, 000 
Number of eggs of California trout shipped. ............-.. 1,200 
Number of fry of California trout planted ................ 43, 100 
Number of fry of California trout on hand.............-.- 10, 000 
Number of fry of Schoodic salmon planted ........-...... 32,000 
Number of fry of Schoodic salmon on hand......-----..... 2, 850 
Number of eggs of lake trout shipped.............-- 3 cee 52,000 
Number of fry of lake trout on hand ..............--. ane 1,400 
NmperiOf Carp Suipped, . 2. oss 2s o> se cen ace as ee 1,500 
Approximate cost of the work, including the construction 

of seven new trout-ponds with their raceways, twelve new 

nursery tanks, and the cost of fish food for the year ..... $5, 000 


Temperature of Lake Erie from March 20 to June 1, 1882, taken daily at 12 m., near North 
Bass Island, by Chas. Hasford. 


Temper- Temper- Temper- | Temper- 
LENS See ae ature. lS ature. | ine. ater 
| 
ae wie ae = is 
; OF, oR 4| OF, |) ORR: 
March 20...... 38 AmriliySiceen = 45 | April 26.....- 46 May 14..... 49 
PM soa 37 (seSase t4 | Plcioe tate 48 15.. 48 
eee ss 36 Owe 42 i 2oensce 49 LGSSeee 49 
Borenisme 38 leas se 41 | PM ess5= 49 Licceoee 51 
eee ere aia 37 Pe Fo 42 | 30 - 49 1G eet 53 
Dames! 37 pees AD) May itpleasee = 49 | 19.2 54 
DO eae ar 38 aaa 42 | Meenas 48 20 senate 54 
PASS 5 oe 40 is RSS 43 Waseca 50 Secrets 54 
2B eee ae 39 hGSereesats 44 Ute eee 50 22.-..-- | 54 
VA SBcos 41 1ifssesisn 47 Bindaese 49 Doe cei | 53 
ae Gece | 40 ee sasse 49 ess sec 48 | 2Aeeonas | 54 
Slee eet 39 1 ee ose 47 (osecee 48 PAA cine 55 
Aprile loons 40 7A oe SoS 46 iE seSe 49 20 ee ena 56 
eeearee 42 Pome 47 | tkthess 49 llostionc \ 56 
Oeics nies 42 aac 46 LOAoeoas 50 28-6 cacin | 55 
Ae rere 44 23. 46 UBS Space 49 PA) Se ie } 56 
Desc. 43 beater pate 46 IA OSe 49 BUeoe ees 58 
Geeecte || 44 Coeeetes 7 ideas 49 Bile sodinc 58 
ebones 45 
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XXI.—THE REPORT OF OPERATIONS AT THE UNITED STATES 
SALMON-BREEDING STATION ON THE McCLOUD RIVER, CALI- 
FORNIA, DURING THE SEASON OF 1881. 


By LIVINGSTON STONE. 


Hon. SPENCER F. BAIRD: 

Sir: I beg leave to report as follows: When my last report closed in 
October, 1880, 2,000,000 salmon eggs had been left in the McCloud River 
hatching-house to be hatched by the State of California for the Sacra- 
mento River and its tributaries. These were successfully hatched and 
placed in the McCloud River before Christmas, when all work at this 
station was discontinued for the season. 

Up to this time the rainfall had not been unusually large. Indeed, 
there had been more than the customary number of fair days until the 
18th of December, when it began to rain and continued to rain eleven 
days in succession, the river rising on the 25th 8 feet and 2 inches above 
its summer level. This was nothing extraordinary, however, and no 
fears or even misgivings were entertained of any disaster from flood to 
the fishery buildings, they being built from 18 to 19 feet above the river. 
There was a dense fog over the McCloud River the last two days of De- 
cember, but no rain, and when the new year opened the river had fallen 
back to within a foot and a half of its usual level. 

The month of January, however, was attended by a rainfall wholly 
unprecedented in Northern California since its settlement by white men.* 

Forty-seven inches of water fell at Shasta during this month, and in 
the mountains where the fishery is situated the fall must have been 
much greater. Onthe 27th of January the McCloud had risen 124 feet, 
but the water had been higher than that in previous years, and still no 
one supposed that the buildings were in danger. Again the river fell, 
but this time the fall was succeeded by the greatest rise of water ever 
known in this river before, either by white men or Indians now living. 
During the first days of February the rain poured down in torrents. 
It is said by those who saw it that it did not fall as rain usually falls, 
but it fell asif thousands of tons of water were dropped in a body from 


* Rainfall at Shasta, Jandary, L882: ps. es se ee ee eet otoses beast 47 inches. 
Raintall af Shasta, February, 1881..:.:. 222-025-002 wees esse eesseces 17. 5 inehes. 
otal rainfall for'season:'.j52/5. seh y oss Fe tigen Jee thls sivdacels bode ebec nee 109. 7 inches. 


I hereby certify the above to be correct. 
JAMES E. ISAACS, 
Weather Observer, Shasta, Cal. 
SwasTa, CaL., August 1, 1881. ieee 
D. 
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the sky at once. Mr. J. B. Campbell relates that near his house, in a 
canon which is dry in summer, the water in not many minutes became 
30 feet deep, and the violence of the current was so great that trees a 
hundred feet long were swept down, trunk, branches and all, into the 
river. On the 2d of February the McCloud River began to rise at the 
rate of a foot an hour. By 9 o’clock in the evening it was 16 feet 
and 8 inches above its ordinary level. This was within 4 inches of the 
danger-mark, and two young men who were at the fishery, Richard D. 
Hubbard and Oscar Fritze, made an attempt, at the risk of their lives, 
to save some of the most valuable movable property in the buildings. 
With great courage and determination they waded through the fierce 
current, in the blinding rain and pitchy darkness, and rescued many val- 
uable things, but the water around the house was then up to their 
shoulders and the unequal struggle could not be long maintained. 
These young men are, however, entitled to great credit for succeeding 
in rescuing what they did from the flood on that frightful night. 

The water was soon a foot above the danger-mark, and the buildings 
began to rock and totter as if nearly ready to fall. There was now no 
hope of saving them or anything in them. At half-past two in the 
morning of the 3d of February, they toppled over with a great crash 
and were siezed by the resistless current and hurried down the river. 

When the day dawned nothing was to be seen of the main structures 
which composed the United States salmon-breeding station on the Me- 
Cloud River. The mess-house, where the workmen had eaten and slept 
for nine successive seasons, and which contained the original cabin, 12 
feet by 14 feet, where the pioneers of the United States Fish Commis- 
sion on this coast lived during the first season of 1872; the hatching- 
house, which, with the tents that preceded it, had turned out 70,000,000 
salmon eggs, the distribution of which had reached from New Zealand 
to St. Petersburg; the large dwelling-house, to which improvements and 
conveniences had been added each year for five years—these were all 
gone, every vestige of them, and nothing was to be seen in the direction 
where they stood except the wreck of the faithful wheel which through 
sumimer’s sun and winter’s rain had poured 100,000,000 gallons of water 
over the salmon eggs in the hatchery, and which now lay dismantled 
and ruined upon the flat-boats which had supported it, and which were 
kept from escaping by two wire cables made fast to the river bank. 
The river continued to rise the next forenoon until it reached a maxi- 
mum height of 26 feet and 8 inches above its summer level. This, of 
course, is not a very extraordinary rise for a slow-moving river, but 
when it is remembered that the McCloud is at low water a succession 
of cascades and rapids, having an average fall of 40 feet to the mile, 
it will be seen at once what a vast volume of water must have been 
poured into this rapid river in a very short time, and with what velocity 
it must have come to have raised the river 26 feet when its natural fall 
was sweeping it out of the cafion so swiftly. 
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Those who saw this mighty volume of water at it highest point, rush- 
ing through its mountain canon with such speed, say that it was ap- 
palling, while the roar of the torrent was so deafening that persons 
standing side by side on the bank could not hear each other when 
talking in an ordinary tone of voice. 

It must be over two centuries since the McCloud River rose, if ever, 
as high as it did last winter. There is very good evidence of this on 
the very spot where the fishery was located, for just behind the mess- 
house, and exactly under where the fishery flag floats with a good south 
breeze, is an Indian grave-yard, where the venerable chiefs of the 
McCloud have been taken for burial for at least two hundred years, 
and there is no knowing how much longer. One-third of this grave 
yard was swept away by the high water last winter, and the ground 
below was strewn with dead men’s bones. 

Now, the fact that the Indians have been in the habit of burying their 
dead in this spot for two centuries proves that the river has never risen 
to the height of last winter’s rise within that time, for nothing could 
induce Indians to bury their fathers where they thought there was the 
least danger of the sacred bones being disturbed by floods. 

When the waters subsided, it became apparent what a clean sweep 
the river had made. Here and there the stumps of a few posts, broken 
off and worn down nearly to the ground by the driftwood rubbing over 
them, formed the only vestiges whatever to indicate that anything had 
ever existed there but the clean rocky bar that the falling water had 
left. 

The inventory showed that over $4,000 worth of hatching apparatus, 
house furniture, tools, and other articles were lost or destroyed by the 
flood, besides the buildings themselves. The whole loss could not have 
been less than $15,000.* 

At the time of the disaster all communication with the outside world 
was shut off by the high water in the rivers. On the 6th of February, 
Mr. Myron Green succeeded with great difficulty in taking a telegram 
from the trout ponds to Redding, a distance of 25 miles. Mr. Green was 
three days in accomplishing the journey, and in several instances swam 
the intervening creeks, carrying his clothes on his head. As soon as 
the news reached Professor Baird he telegraphed to Hon. B. B. Red- 
ding, of San Francisco, to telegraph Senator Booth, at Washington, to 
obtain an appropriation for rebuilding the fishery. It was now almost 
at the close of the Congressional session, but Senator Booth succeeded. 
in securing an appropriation of $10,000, to be expended under the direc- 
tion of Professor Baird in restoring the buildings and property destroyed 
by the flood. As soon as this appropridtion was made Professor Baird 
gave me instructions to proceed at an early date to the McCloud River 
and enter at once upon the work of restoring the fishery. 

*An account of the effects of the high water at the United States trout ponds, 4 


miles farther up the McCloud River, will be found in the report of operations at that 
point. 


oa 
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In pursuance of these instructions I arrived at the fishery on the 19th 
of May, having previously arranged to have 30,000 feet of lumber deliv- 
ered on the premises before my arrival. I immediately engaged work- 
men and ordered material, and on Monday morning, May 23, the work 
of rebuilding was under full headway, with a force of upwards of twenty 
white men and about a dozen Indians. There being no building of any 
magnitude left, we lived in tents until the mess-house was finished, one 
large tent, 60 feet by 30 feet, divided by a partition into two compart- 
ments, serving for a sleeping-room and dining-room for the workmen. 

We encountered one serious difficulty at the very outset in putting 
up the new buildings. When we first built here it was supposed that 
the flat or nearly flat land lying 12 or 15 feet above the level of the river 
was safe from high water, and we accordingly erected our buildings 
there, protecting them from a possible rise of 3 or 4 feet more by a very 
ponderous breakwater. As the water last winter rose to the almost in- 
eredible height of 26 feet above the river’s natural level, we were only 
jeft the alternative of putting the buildings on the hill-tops or on the 
hill-sides. The first being out of the question, of course we were driven 
by necessity to build on the hill-sides. This involved a great deal of 
grading, which in turn necessitated very laborious digging and exca- 
vating, sometimes even jnto the solid rock. It was a long, slow, and 
expensive work. It was a provoking paradox that here where land was 
as free as air and almost as boundless, it should cost, as it did in some 
instances, $1,000 an acre. It seemed at first as if we should never get 
through digging, but after the foundations were all Jaid the work went 
on rapidly, and progressed without any drawbacks, except a lack of 
means, until everything was done. The lack of means resulted from an 
attempt to accomplish with $10,000 what could not be done for less than 
$15,000, but it was work which could not be done by halves, and I con- 
‘cluded to go on and finish the work and trust to subsequent action of 
Congress for indemnification. 

On the Ist of September we had on the fishery grounds a mess-house, 
hatching-house, and stable. We had also built a bridge 150 feet long 
across the river, and had added to it as usual a firmly built fence or 
rack that allowed the water to pass down but prevented the salmon 
from going up the river. 

The mess-house is a well-built and nicely painted two-stury house, 40 
feet by 25 feet, containing a kitchen, pantry, store-room, dining-room, 
and men’s room on the lower floor, with three large sleeping apartments 
on the second floor. It is well supplied with running water from a 
spring on the hill behind the house, so that there is always a full tank 
of fresh cold water in the kitclien, another tank on the second floor to 
be used in case of fire, and another on the porch where the men wash. 
This abundant supply of cold water in this very hot climate is a great 
convenience, not to say luxury. The mess-house rests on bed-rock, well 
up above high-water mark, and is perfectly safe from any future floods. 
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The stable is a well-built, substantial two-story building, 40 feet by 20 
feet, with accommodations for four horses. It has two commodious 
store-rooms and a loft. On the north side, where it is protected from 
the sun in summer and the storms in winter, a shed is built joining the 
barn. 

The hatching house is a large, handsome, painted building 80 feet long 
and 30 feet wide. It. stands well above the danger mark of high water, 
and is provided with forty hatching troughs, each 16 feet long, furnished 
with seven hatching baskets, each 2 feet long, making two hundred 
hatching baskeés in all. These baskets will carry 35,000 salmon eggs 
each, giving a total hatching capacity to the whole house in round num- 
bers of 10,000,000 salmon eggs. 

The hatching-house is provided with nine windows on each side, one 
window in each gable end, and five sky-lights on the roof, all of which 
combined furnish a good supply of light even on the dark, rainy days in 
the fall when the salmon are being hatched for the restocking of the 
tributaries of the Sacramento. On the east end of the house is a large 
shed built for the purpose of furnishing room and shelter while packing 
the eggs intended for distribution. The water supply for hatching the 
eggs is lifted to the house by a current-wheel in the river. This wheel 
is a fine piece of workmanship, and a credit to the builders. It is 32 
feet in diameter, is furnished with thirty-two arms and thirty-two pad- 
dles, and revolves on a shaft 18 inches in diameter. It rests on two 
very substantially built boats, each 36 feet long and 8 feet wide. On 
these there rests, sustained on suitable supports, the current-wheel. 
The boats and wheel are placed at a point in the river where the current 
has the greatest velocity, which gives the wheel a lifting capacity of 
24,000 gallons an hour. 

In addition to the structures already mentioned, there was the post- 
office building, which was washed off its original foundation and some- 
what injured by the high water, but which had been replaced, raised 
higher, and somewhat enlarged. This is now used as a dwelling-house. 
A small store-house which survived the flood, and the spawning-house 
for taking the eggs, complete the list of buildings at the McCloud River 
salmon fishery as it is now restored. 

As may be supposed, some of the metheds of work employed here are 
of a primitive character. To illustrate this, allow me to trace the boat 
gunwales through their various stages of progress till they were framed 
into the boats. 

The boats’ gunwales were to be 36 feet long and 29 inches wide. It 
was therefore necessary to find a tree which would furnish a stick of 
good timber 37 feet long and 30 inches wide; and we hoped at first to 
find a tree from which could be cut a rectangular joist 30 inches by 24 
inches, and 37 feet in length. The work of getting out the gunwales 
began, therefore, with finding the tree. With this object in view, Mr. 
Campbell spent three or four days in the hills hunting for a suitable 
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tree, but could not find one within four miles of the fishery. He did 
find, however, a tree which would furnish a stick of timber of the re- 
quired length and width and 12inchesin depth. This being the largest 
tree that could be discovered within a reasonable distance, it was cut 
down. Then four men spent three days scoring and hewing the log to 
get it reduced to the proper dimensions and shape to be sawed into two 
gunwales. When this was done a saw-pit was made and the timber was 
hoisted on the pit. Then two men spent nearly two days sawing it in 
two, lengthwise, with a whip-saw, one sawyer standing under the log 
and one above it. We now had in the rough two solid plank gunwales 
of the required length, width, and depth. As they lay on the saw-pit 
they weighed nearly a ton apiece, and were too heavy for even ten men 
to move any distance, so we forded the river with a pair of horses and 
drew the planks down the hill-side to the river. From here they were 
floated down the stream and across the river to the landing nearest the 
point where the boats were to be built. From here they were drawn 
by horses again to the “ship-yard,” as we called it. Then after consid- 
erable hewing and finishing they were framed into the boats, making 
two very solid and satisfactory gunwales. After these were got in, the 
same process was repeated with another tree with the same results, 
from which we obtained two more gunwales for the other boat. Imen- 
tion these details to show that we have something more to do here when 
we want a thing of this sort than to go to the lumber yard and order it. 

In the four gunwale planks just described there were 1,600 feet of 
lumber. But this was not all the work of this kind that we had to do, 
for before the season was over we got out from the woods over 20,000 
feet of square timber. 

The hatching house and the wheel, and the flume for carrying the 
water from the wheel to the house, were no sooner completed than the 
salmon began to spawn. This was in the last week of August. The 
first ripe salmon, indeed, was caught August 25. 

This reminds me that I must mention the work that had to be done 
on the seining ground, a large nearly circular basin in the river, where 
we draw the seine for capturing parent salmon. When we left off fish- 
ing last fall the ground over which we drew the seine was smooth and 
safe for seining. When we examined it this spring, after the floods, it 
was found to have been plowed through and through by the violence of 
the current. Such deep cuts had been made through the former bed of 
the river that both bowlders and sharp points of bed rock, before 
entirely covered, now projected 8 or 10 feet above the general level of 
the river bed, and made it wholly impossible, of course, to draw the 
seine over them. Our attempts to draw the seine before repairing the 
ground resulted in getting snagged the first few times and finally tear- 
ing the net entirely in two. 

The restoring of the seining ground being absolutely necessary, we 
went to work at it as soon as the mess building was completed and the 
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workmen had a house to eat and sleepin. We began with carefully 
examining the ground by going over it with a boat, and by feeling of 
the bottom of the river with long poles. After finding out in this way 
where both the depressions and projections were, we went to work with 
giant powder and blasted for two or three days till we had broken up 
and leveled down to a great extent the projecting ledges and bowlders. 
We then took one of our large flat boats or scows and ran it out over 
the places to be filled up, and, bridging over the space between the boat 
and the shore, we set a force of a dozen Indians or so at work on a soft 
bank on the shore. The Indians with picks and shovels cut down the 
bank, and then with wheelbarrows carried the earth and gravel out to 
the scow and dumped them into the holes where the earth was needed 
in the seining ground. This work was carried on until all the depres- 
sions on the seiming ground were filled up, and the tops of the broken 
rocks wholly covered over. After this was done a few hauls of the net 
smoothed the whole place over, and the seining ground was as good or 
better than before. 

Before proceeding further with the taking of the salmon eggs, I ought 
to say that a strange and fatal disease made its appearance among the 
salmon of the river about the 25th of June. We first discovered it from 
observing dead salmon collecting in the eddies, and others floating down 
the river. Dead salmon during and after the spawning season are 
common enough in the river, but to see them in June was a very unu- 
sual sight. In fact it was a sight never seen before in our ten years’ 
experience on the McCloud. The chief peculiarity of the disease was 
that many, if not most, of the dying fish presented a perfectly healthy 
exterior. They were clean, plump, silvery fish, free from fungus and 
parasites, and without a mark or sign on the surface to show that any- 
thing was wrong about them. I examined several to discover the cause 
of the mortality. In most of the fish that I dissecteu the mouth and 
gills seemed healthy and intact, while the viscera were very much con- 
gested with dark blood, and the spleen was very much enlarged. Later 
in the season, those that I examined all had unhealthy gills. The gills 
in these cases were very much abraded on the outer edges, and were 
almost stuck together by a slimy or gummy substance, as if the gills 
had been injured and had freely maturated. This was found to be the 
ease with many living fish which were caught in the seine. Neither of 
the symptoms just described were ever observed here in the salmon 
before this year. I preserved in alcohol several specimens of the viscera 
of salmon dying from this disease, and sent them to the National Museum 
at Washington, where an examination of them will probably throw 
some light upon the causes of this mysterious epidemic. 

Proceeding now with the taking of salmon eggs, I will go on to say 
that the number of ripe salmon caught at each haul in the seine soon 
commenced to increase, and on the 18th of August I thought it safe to 
begin to collect salmon eggs for the hatching house. On that day we 
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took 140,000 eggs, the parent salmon appearing to be very thick in the 
river. The next day we took 225,000, and by September 2 we had ex- 
ceeded half a million a day. The next day we took more yet, and from 
this time till we stopped fishing we could have taken a million a day 
if necessary. Ripe salmon never were so abundant before in the fish- 
ing season. We caught frequently at one haul of the seine more than 
we used to catch, a few years ago, in twenty-four hours. The salmon 
were very large, too, the average weight of the spawned fish being sev- 
eral pounds more than last year, and the average number of eggs to the 
fish being 4,205 against about 3,000 in 1880 and a still smaller number 
in 1879. In consequence of the abundance of spawning fish, combined 
with their large size and average of eggs, the fishing season was made 
comparatively easy this year. 

When salmon are scarce we have been in the habit of drawing the 
seine continuously night and day through the twenty-four hours. When 
they are plentiful the regular time for drawing the seine is from 4 a. m. 
to 10 a. m., and from 5 p.m. to10 p.m. This year, on account of the 
extraordinary abundance of the fish, we frequently had to make but two 
or three hauls a day, and even at this rate we took all the eggs needed 
(7,500,000) before the spawning season was half over—a piece of good 
luck that never came within our experience before. 

I may add here that this vast increase in the number of salmon in the 
river is the direct result of the artificial hatching of young salmon at 
this place. For several years past the United States Fish Commission 
has presented to the State of California 2,000,000 salmon eggs or more 
each year. These eggs the State fish commission has hatched each year 
at its own expense and has placed the young salmon in tributaries of the 
Sacramento. This artificial stocking of the river has resulted in a won- 
derful and wholly unprecedented increase of salmon in this river. So 
great has been the increas ethat the annual catch of salmon in the Sacra- 
mento River is worth nearly half a million dollars more than it was seven 
years ago, before the hatching operations were resorted to. This one 
result of the work done by the United States Fish Commission on the 
McCloud River would be ample compensation for all the outlay which 
has been made there, supposing that it were attended with no other 
results. 

There was not much else done during the fishing season except to 
catch parent salmon and to collect eggs, as it takes nearly all hands to. 
draw the seine and to take care of the eggs when taken. However, 
some work was done in adding conveniences to the hatching house and. 
im preparing for shipping the eggs. 

The last eggs for the regular season’s supply were taken on the 8th 
of September, making a total of 7,500,000. The salmon in the river on 
the day we left off fishing seemed thicker than ever. If they had been 
needed I think we could have taken 20,000,000 eggs this season. 

The time between the end of the season’s spawning and the begin-- 
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ning of the packing for shipment was devoted to the taking care of the 
eggs, to making crates and boxes to ship the eggs in, to picking over 
the moss to pack with, and to cleaning up generally for the season. 

Everything went on smoothly till packing time, and without accident, 
with one exception. This exception, however, was one of the gravest 
character, and consisted of an accident to the wheel, which filled us all 
with consternation and alarm. It happened the 18th of September, on 
a remarkably quiet and pleasant Sunday morning. The white men em- 
ployed at the fishery were scattered over the grounds, and there were 
three or four Indians about. No one had the slightest expectation of 
any disaster. Everything connected with the hatching of the eggs 
seemed to be going on with the utmost success and safety, when sud- 
denly, in the direction of the current-wheel, which lifts the water for 
the hatching house, an ominous sound of a blow was heard, followed by 
a crash, like the breaking of a board—then another and another—and. 
those who happened to be in sight of the wheel saw that it had begun 
to break up and was rapidly going to pieces. A moment before, hardly 
half a dozen men could be seen. -A moment after, more than twenty 
men, white and red, were gathered on the bar opposite to where the 
wheel was stationed. It seemed at first as if the wheel would be torn 
to pieces in a moment. It was revolving at the rate of five revolutions 
a minute in avery rapid and powerful current. But the injury itself 
was the cause of its own cessation. 

Though no one knows positively the cause of the accident, it is sup- 
posed that it was occasioned by driftwood comivg down the river and. 
catching somewhere about the wheel so as to obstruct it. The mo- 
mentum of the current here being so great that it forced the wheel 
around, notwithstanding the obstruction, there could be but one result 
—the breaking up of the wheel. But, of course, after five or six 
paddles were broken off on one side of the wheel, there was a large 
space on the circumference of the wheel, where it did not reach the 
water at all; when this part of the wheel came around again to the 
surface of the water, there being no paddles to reach the current, the 
wheel stopped of its own accord. 

As soon as the accident was discovered not a moment was lost in es- 
tablishing a line of buckets from the river to the hatching house to 
supply water to the eggs. Every white man and Indian that could be 
pressed into the service was employed. and in less than ten minutes we 
had three lines, of eight or ten men each, bringing water from the 
river in buckets, tubs, watering-pots, and anything that could be found, 
that would hold water. This being accomplished, and the eggs released. 
from immediate danger, I gave attention to the wheel. It appeared 
that seven paddles were broken off, with a portion of each arm attached. 
The question now was whether the men could hold out bringing water 
till the wheel could be repaired. I do not know what we could have 
done in this emergency without the Indians; but I do not think we 
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could have saved the eggs except by their aid. They worked splendidly, 
most of them from eleven o’clock in the morning, when the wheel 
broke down, until four o’clock the next morning, when it was started 
again—seventeen hours of continuous work, with two very short in- 
terruptions, when I allowed them, three at a time, to run to the house 
to get something to eat. During all this seventeen hours some of them 
were carrying buckets of water that weighed sixty or seventy pounds 
each. They did not work as if they were working merely for pay; but 
they worked with genuine enthusiasm. They kept in good spirits, too, 
till an hour or two after midnight. But about two or three o’clock in 
the morning it was evident that it was all they could do to keep at it. 
I do not think they could have held out much longer. I have seen 
white men look as tired as they did, but I never saw such a tired look 
on Indians’ faces before as there was on the faces of those red heroes 
who saved our salmon eggs. When it is remembered that we consider 
10,000 gallons of water an hour necessary to keep all the eggs in good 
condition, an idea may be formed of the labor that was involved in 
bringing the water to the eggs. 1 must not forget to say here that the 
white men worked as heroically as the Indians, though their work was 
not as exhausting, and I must especially mention Mr. J. B. Campbell, 
who took charge of repairing the wheel, and who worked with all his 


might from the time it broke till it was fully repaired. At four o’clock | 


in the morning the wheel was again making its accustomed revolutions 
and raising the regular current of water to the hatching house. When 
this had been accomplished the rest of us, leaving one man to watch 
the wheel till breakfast time, retired to sleep the remainder of the night. 

Before leaving the subject of the accident to the wheel, I will mention 
a contrivance which we adopted for furnishing water to the eggs, which, 
though very simple, saved an enormous amount of labor and is strongly 
recommended for any hatching house that may be unfortunate enough 
to have its water supply cut off for any length of time. 


The device was as follows: A long, large, receiving tank was placed | 


under the outlet of the hatching troughs so as to catch and hold the 


water that flowed from them. In addition to this, a line of raised spouts — 


was erected from the outlet end of the hatching house to the filtering 
tank at the other end, sufficiently elevated to deliver into the filtering 
tank the water that was poured in at the other end. Several men then 
went to work at the outlet end of the house to dip the water up in buckets 
from the receiving tank and to pour it into the head of the elevated line 
of spouts. The water so dipped up flowed down the line of spouts into 
the filtering tank, and thence over the eggs again into the receiving 
tank. 

In this way a constant circulation was kept up through the hatch- 
ing troughs by the small stationary force of men dipping and pouring 
at the elevated spout. This, with the water that was also being brought 
from the river, formed an adequate supply, and the eggs were kept in 
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perfect condition all night, and, strangely enough, there was no per- 
ceptible loss of eggs during the whole time of the stoppage of the 
wheel, although there were 7,500,000 salmon eggs in the hatching 
house. 

Everything went on smoothly and prosperously after the wheel was 
‘restored, the eggs matured with less loss than usual, and on the 24th of 
September they were ready to be packed for shipment. On that day 
we packed and crated 1,450,000 eggs. On the next day we packed and 
erated 1,700,000, and on the third day we packed and crated 450,000, 
making in all 36 crates, containing a total of 3,600,000 eggs. These 
were all taken to Redding in wagons and then loaded into a car as 
usual, nearly all the spare space in the car being filled with ice. 

This ear left with the passenger train for the Kast on Wednesday 
morning, September 28, and arrived at Chicago on Monday, October 3. 
From Chicago the eggs were distributed by the United States Express 
Company as follows: 


Tecord of the distribution of salmon eggs from the United States salmon-breeding station on 
the McCloud River, California, during the season of 1881. 


Applicants. Destination. ae eee 
| 

ea UCU PTS OM a ais cians sineeiaie 2 <cimine = <5 = 5 | Dinidseiil Baltimore; Mdls 25-2 2c sc case jase eer 500, 000 
Le, @) Sint DGht 26 SESS SCs OSSD eee na ecerEaes Saintye aul Minnie ecco cociete tea sistema 200, 000 
Re MLVANOSUOM = 32 isin cei ccs wet cecsecic ce Omaha, SNA tae Se ae tna ed oko a 500, 000 
MG MePowers s..--...---.--s-..-20.---- Plymouth, Ids SaaS BS snaeeocosanedaesses6dtacoc 50, 000 
IMG BALK One ea eccas cscs caciceecccm nie Conen city SING Vee caescee Ss oat thous eeecee eee ee | 50, 000 
EDM VIACOK Remsateanais ease cise ncn etSs.cacj o10| COPY NPR = ce oe ws sas ule co ais cles sivleis w oaimecieisaiaciees afer | 100, 000 
Ch Hits ene nee oe a re Walhaite SHC ELA aa cd. See eee | 300, 000 
AIS. VA Pe) OES ee ee ee Romney, IW: Vises so an ee io hte eee 100, 000 
DSMVAIMMOUET esas tec a lsicc ccedeseaebas New Castle, Ontario Gjaccncect las aoe esas Sneeee 500, 000 
ELC YAO SO peers teas snpeincin cee cmciwineie ee Plainfield, NT eck la ns, ol en ee 50, 000 
AGUtIB A ONNSON oe eee case lsc -cceccesecdss Saint Petersburg, PH cc teue stoaboaen coca ere 50, 000 
PUT ene Magner cers se sictiscce seit ce eee aie ni ic NeWwatkr Ne dices ccaat ae ee 500, 000 


Besides the eggs mentioned in the above table 50,000 were sent on 
the 21st of September to the New South Wales Zoological Society, Syd- 
ney, New South Wales. 

There were also sent, on the 28th of September, fran Sacramento, by 
express, to Hon. B. B. Redding, California fish commission, 200,000 eggs ; 
and to the Lenni Fish Propagating Company, Sonoma, Cal., 500,000 eggs. 

Allow me to say, in conclusion, that this closes the tenth season of the 
labors of the United States Fish Commission in taking salmon eggs at 
this station. During that period nearly 70,000,000 salmon eggs have 
been taken and distributed, and, though sometimes great difficulties— 
and some that appeared insurmountable at the time—have been encoun- 
tered, fortune has favored us through the decade, so that every year 
of the ten has been a successful one. 

Below will be found tables showing— 

(a.) The daily record of eggs taken. 

(b.) The number of fish taken in the seine. 

(c.) The temperature of air and water during the season. 

(1.) The various collections sent to the Smithsonian Institution. 

S. Mis. 110——68 
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Table showing the number of female salmon spawned each day and the number of salmon eggs 
taken each day during the season of 1881. 


Number | Number 

Date. of fish | of eggs 

spawned.| taken. 
LATTER BAS) one I SECO SD OM ESECIREOIC CEL OT SOO Onn ee DARE Horn Od aErpaaeaauuaneocd Hoonaceeeac 35 175, 000 
ID eterar eaicaals adchecabovectn settee sSoscose seonnet pc soccbenceedacatodiccc ce 55 225, 000 
311) Ge ol ata eee eR DIRS ruin awe BEL A Re Ean Pe ee yb AT OR ae 98 | 370,000 
2s Che een Make Asai RE SIRe Se eMRi ETT TEA es Sig Me BMT 81 | 331,000 
DIOP Gael ce aie fete aes win \s.ciseakcicieceedemescces sotele stevie stew sce oceoarecenwece ste eeeme 104 439, 000 
2S a Reina COG USSD O DOOR OSEEOe OO OSEIS SON COOL BUCCI E IDO ACEC nea onongoncse sacacs 172 665, 000 
Cy LAA Ee Ck Ra aN eC Ree Mee WH TO DUO ROR TERE SS OD 179 | 770, 000 
TE GAS AEE SDE ile AM AP AR te KAR och Sa AEM TEE A Re IE SET 190 | 945, 000 
Deteceters aera anda cmiceins Samide o Sele oe tcisigs cis aialsPeinslawetiele sane see estee seh eerie 221 914, 000 
(7) ey a ae TOR Ce nA Geter ag nS CE AU aii SOMERS OBE en be RAN 7 CO 200 | . 836, 000 
oe ete elcie wie ei ee niche orate ee ra careers he chem fort ata tre a atelier te ater ee ee eee 213 875, 000 
lei et Os Ra a ge RL CNR Sie EPL PUN aIee SERRA E EAN Co 181 | 725,000 
FAY HE nthe HE ORS ONG ee EE RT Re eal RL MC MRR a Barbi eA Fi, 1, 729 | 7, 270, 000 

| 


Average number of eggs to fish, 4,205. Average weight of females, 112 pounds. 


Table giving list of specimens collected for the Smithsonian Institution. 

[Catalogue of alcoholic specimens from McCloud River, California. Contributed by Livingston Stone.} 

No. 

700. Dolly Varden trout. 1881. 

701. Salmon. June, 13881. 

702. Salmon. June, 1881. 

703. Salmon. June, 1881. 

704. Salmon. June, 1881. 

705. Salmon, male. August 26, 1881. 

706. Salmon, male. August 26, 1881. 

707. Salmon, male. August 26, 1881. 

708. Salmon, male. August 26, 1881.. 

709. Jar of trout from trout ponds. 1881. 

710. Jar of trout from trout ponds. 1881. 

711. Salmon, female. August 31, 1881. 

712. Salmon, female. August 31, 1881. 

713. Salmon, female. August 31, 1881. 

714. Salmon, female. August 31, 1881. 

715. Jar containing— 

1 split-tail fish. June, 1881. 

2 young humming-birds. June, 1881, 
1 beetle. June, 1881. 

1 young mole. June 12, 1881. 

1 young rat. June 12, 1881. 

2 spleens. June 16, 1881. 

1 insect. June 16, 1881. 

5 lizard eggs. June 16, 1881. 

716. Jar containing gills and viscera of a female salmon that died of 
the disease prevailing in the McCloud River during the sum- 
mer of 1881. The spawn was very far advanced but not loose. 
August 4, 1881. Also viscera of three more. August 5, 1881. 
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. Viscera of diseased salmon. July, 1881. 

. Female salmon. August 31, 1881. 

. Female salmon. August 31, 1881. 

. Head of salmon. Gills and eyes partly destroyed by fungus and 


healed again. July 8, 1881. 


. Jar containing— 


1 rattlesnake. June, 1881. 

1 king snake. June, 1881. 

1 king snake. July, 1881. 

1 small striped snake. July, 1881. 
1 small snake. June, 1881. 

1 lizard. June, 1881. 

1 lizard. July, 1881. 


Memorandum of nests and eggs of birds collected on the McCloud River 


woe 


10. 
Ds 
12. 
13. 
14. 
15. 
16. 
iW 
18. 
19, 
20 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


eS 


From May 29 to June 12, 1881. 


. King oriole. Nest and young. 

. Redheaded woodpecker. Found in stump of tree. 

. Male and female linnet nest and 3 eggs. Found on rafters of barn. 
. Female blue jay. Nest found in tall live oak. 

. Flycatcher (male) and nest. 


Humming-bird. Nest and 1 egg. 


. Cat-bird and nest. 
. Goldfineh and nest. 
. Unknown nest. 


Unknown nest. 

Humming-bird’s nest. 

Quail’s nest. Four eggs. 

Dove and egg. Found in hollow of ground (no other nest). 
Quail’s nest. Seven eggs. 

Unknown nest. Three eggs. 

Unknown nest. 

Sundry unknown nests. 

Oriole’s nest. 

A yellow-breasted bird and nest. 

A yellow-bird’s nest. 

Unknown nest and egg. 

Meadow-lark’s nest and 4 eggs. 

Unknown nest and 2 eggs. 

Humming-bird’s nest. 

Flycatcher. Nest and 2 eggs. 

Unknown bird and nest. Found on ground. 
Unknown bird. Nest and 4 eggs. 
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List of geological specimens contributed by Livingston Stone. 


1. Bones from Cave Bear Cave, McCloud River, California. July 29, 
1881. 

2. Teeth, McCloud River, California. July 29, 1881. 

3. Portion of skull, supposed to be that of a bear, from new chamber 
of Cave Bear Cave, McCloud River, California. July 29, 1881. 

4. Portion of jaw-bone, from new chamber of Cave Bear Cave, McCloud 
River, California. July 29, 1881. 

5. Bones from Cave Bear Cave, McCloud River, California. July 29, 
1881. 

6 to 12, inclusive. Bones from Cave Bear Cave, McCloud River, Califor- 

nia. July 29, 1881. 


Table showing the number of salmon taken daily in the seine, with temperature of air and 
water, during the season of 1881. 


{Record of salmen operations conducted at United States Salmon Hatchery, on the McCloud River, 
California, from August 25, 1881, to September 9, 1881, on account of the United States Fish Commis- 
sion, by Livingston Stone. ] 


| Temperature of— | Fish taken. Ripe fish. 


| 
Date. | Hour. Nl ge Nl | 
| Air. Bora | Males. | Females. Males. Females. 
| | | 
eM. | nienene 22] econo = a2 }ecee een -|eon acre = afe= =a = eine ike 10 
ry 5 9 | ou 
.m. 70 59 | 200 100 ; one eras } 8 
.m. 70 | 60 200 | 150° | :.: don see 27 
.m. | 65 | 59 | 250 | 100.1]-,2: lo Seeeeee 19 
.m. 64 | 54 | 120 100 |}. -. do 222 ae eere 30 
.m. 72 54 | 150 | 50) {.|. “Sd 0) see eeeae 12 
.m. 78 58 | 100 50. [= .2do, aoe 1 
WINKS iszaiian weitcldeeewesee? i5 10 . do 24534ee8 2 
_m. 72 60 | 175 75:1... -sdo sean ll 
.m. 63 56 | 200 | 200; |22. doe 17 
_m. 58 56 | 250 | 250):|) 2-.do ene 11 
a.m. | 45 | 54 150 | 150)... do seen 9 
. m.-| 45 55 | 125 125 do eee 3 
.m. 63 56 | 100 25 |..8.do 2 eee 12 
.m, | 68 | 54 | 40 40. |. 23280202. ce ee See 
.m. | 86 56 | 25 25°). ste0 meceeeeee 3 
.m, | 86 56 60 80 |.=2.d0.2beeeees 8 
_m. 66 54 30 30 ee Be 14 
-m. 66 54 300 300 { ou } 16 
| = | one-fourth. 
_m. 5D 54 | 150 150) |: 2. .<dolasssaeeee 10 
. 10. | 45 56 300 300 do. eae 32 
.. TO. 45 56 50 50 dé 252 ae 5 
m2. 47 56 20 20 dois 6 
.m. ; 65 56 20 5 do) £-Seeeeee 3 
-m. | 84 56 75 | 25 |. 4. Oe eeeeeeee 10 
_m. 82 55 250 250 io About oe 5 
.m. 72 54 350 350 |. 25 
.m. 62 54 250 | 250 | 10 
.m. 48 53 300 | 300 |.- 30 
.™. 47 54 200 | 200 15 
-m. | 55 54 10 | 10 |....do 5 
. m0. | 62 55 50 | 50 |... do 5 
™. | 82 57 250 | 250) 2<do waeeeee 28 
.m. 82 56 175 | 75> |sa=-0!: sapere 12 
.m. 15 56 125 | 195" |:<2.do oe ll 
-m. | 60 56 150 | 150 F} ort bout } uu 
.m. | 58 56 600 | 600 | Ocoee 51 
.m. 57 56 400 400 d0)..222s 35 
.m. 60 56 150 150: |. 5 doneceeeee 14 
.m. 61 56 250 | 250 do 2a 13 
.m. | 71 56 350 | 350 dolce 39 
.™m. | 63 56 200 200 |.... do: 2 as 17 
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Table showing the number of salmon taken daily in the seine, §c.—Continued. 


Date. 


Temperature of— Fish taken. Ripe fish. 
Hour. i 
Air. Surintes Males. | Females. Males. Females. 

Batts 60 bil 750 150) tsk @O cscs c= 86 
.m. 50 54 250 CBN peat qe samcaes 38 

m. 60 53 300 30025: 00\. 22058 &4 

m. 69 54 240 110) | 22.5200" ase ccm 3 4] 

m. 80 57 250 50M ae tdOaacceaa se 46 

m. 60 55 800 8007 |R2--d0)25-a22- 2 118 
.m. 73 55 300 300 | One-half ...--- 33 
.™. 80 56 250 150M Ses ae eleiereisic 22 

out 

m. 80 56 150 150 ; eee } 20 
.m. 85 57 255 2552s nO eeeyaeee ae 27 
-™m. 78 58 400 400 | Nearly all ... 137 
Apres 67 56 300 B00) 152.200) ose eeeeee 95 
.m. 73 56 150 150 Oss eee eee 42 

m. 80 57 25 | 25) \:4.3200!-sseceens 6 
-m™. 76 60 800 | 400) |: o2200)- ooeneree 156 
.™m. 70 54 200 | 200) 325200) See eee 64 
pada 80 54 200 150 Sessa Omeseeeeee 16 
op sat, 8L 55 200 | 200M keen GQOeaeeceaes 21 
pelIts, 77 58 150 | 160) 28-doiteeeasees 20 
certs 64 55 200 | 200s eeG0) seen eee 39 
.m. 64 55 300 300) ceo doleaeen ee 25 
Aunts 52 54 200 100 G0) eesacaee 13 
epiiis 52 54 125 125) |e. dO ec seeeooee 15 
.m. 57 55 110 105 |Eee. 0s: aera 8 
. Mm. 78 55 200 2005/55. doves seen 46 
.m. 87 56 150 150 = QQ) eee 6 
Batis 92 57 125 125 2.100 Senaeoces 9 
52805 92 57 50 50 scQOieseeaaene 6 
ems 88 58 275 BY eco cttls) sboeeoa se 20 
.m. 73 58 100 100 25001222. aeee 8 
=: 66 56 130 TRO: Gace dO eeeeeeeee 20 
Keane 65 54 250 200) |) 3-200) =e eceeee 27 
.m™. 48 54 175 A751 |b 2 Orne eee 28 
hams 50 54 200 150 =sG0'ssceeeere 18 
Pans 70 56 160 160;)|.o23 doe s245-e8 24 
.m. 74 56 125 125.\|55.. dOv2-ee eee 8 
. lm. 87 57 115 115 00s 11 
.™. 82 58 50 50) Ran dOeeeeeeese 12 
En. 80 57 50 Q52/ke-) Cote aeaeee § 
.m. 68 54 150 150 mt (i eee toe & 24 
Gs 66 54 300 200 ‘Ole as see 19 


Table of temperatures taken at the United States salmon-breeding station, McCloud River, 
California, during the season of 1881. 


Month. 


Air 
Water. 8 
Shade. Sun S Weather. 
i | | E 
T7a.m.|3p.m.|7p.m.|3 p.m.) 7a.m. | 3 p.m. | 7 p.m E 
| 
SW. | Rain. 
SW. Do. 
SW. Do. 
SW. | Clear. 
So Rain p.m 
re fae cts e Showers 
faster Rain a. m.; clear p. m. 
Ret Clear. 
Dee aietetatats Do. 
S. Do. 
S. Do. 
S. Do. 
Ss. Do. 
Ss. Do. 
S. Do. 
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Table of temperatures taken at the United States salmon-breeding station, §c.—Continued. 


Air 
Water. =| 
Month. Shade. Sun. i Weather. 
; oS 
7a.m.|3p.m.|7p.m.|/3p.m.|7a.m. |3p.m. | 7 p.m. S 
° ° | ° ie} e} o ° 
May 2 55 (hD |eeseecce 96 54 DoN sees Ss. Clear. 
3 55 SAU sees 109 54 LY fall See S. Do. 
4 53 TO eet 81 54 Botte sake S. | Rain through night. 
5 56 Soueeesas: 96 Be |i esata ee ae cae Ss. 
6 60 18. |Secacee 104 52 BAT ou tee S. Clear. 
Ff 5Gulesemoee | cm eatctatayers | otsiaterate mre 52 TYE aS an sec s. Rain. 
8 59 Gey |loascoberaccse sor 53 Gy |e SAgeee- S. Heavy rain 
9 61 Ch eeeaced 82 54 (i A eeaoes Ss. Clear. 
10 7a | omcegios letersi OL 50 D2! Viaseuna te NW. Do. 
11 57 Bd | cet ecaee 94 51 Hy Beep NW. Do 
12 56 ih ee eceos 89 53 HO Wee eat NW. Do 
IBV -Bisose S6i\Snccnce- | 106 53 Lit Berio NW. Do 
14 58 UE ipeeeoeas 104 53 DY (lee epecee NW. Do 
15 oD) BAe oceoe tS oot See) aObee se GEN eet =| ae eee NW. Do 
16 65 bey ll fs Seeebet 101 53 5Gilicecscs se NW. Do 
1%, )oeeecs 5 Meee eC OS tp OH eee NW. Do 
18 2 Bene Pao 106 53 Pee pecs NW. Do 
19 55 OT eee cies 111 54 iy fell Sesereh a.-| NW. Do 
20 58 SB RSe eee «+ 100 55 Hye ees aes aes NW. Do 
21 60 TOW Sew oe 88 55 BTA Recon ae NW. | Cloudy 
22 60 US [Seieecoiee 90 55 GY (i peace S. Clear 
23 51 Ph oc eoaselbonsaas: 52 54 | paicewed NW. Do 
24 51 | (hn cee 91 52 5b. Sees SW. Do. 
25 57 86" S223 e2 101 52 tel eerie NW. Do 
26 57 | SOF a ok 82 54 afi} | PAeoaee NW Do. 
27 54 BI SSSe eee 52 53 PO Sass Oe, NW. Do 
28 HU Rekodcee besonese Coacdasa. yori eerie fe rers| etetercie ere NW. Do. 
29 pecs ceee SD ileace ce. TOO |S e ees itil aaeeeeee SW Do. 
30 60 GOO ere eanlicsinnttcies 53 Ha so ceanc|leset eee Do 
31 61 7h ie eseeoet 105 52 GY (el Reece be besrte Do. 
June 1 63 BA Feet ee 109 55 DSi eeeee SW. Do. 
2 62 85) Sasa. 102 56 GONE e ree SW. | Heavy rain; thunder. 
3 63 Gy fiIS <3 OS sae bepecce 56 GTi} | eee SW. | Cleara. m.; rain p. m. 
4 59 Sil |soceease 103 53 BY (i | gaaaees SW. | Heavy rain at night. 
5 60 TES eae Sone ace cee 53 Git (eee ese SW. | Clear. 
6 61 (ty eS seal ooconeme 53 DOM acter oes SW. Do. 
7 53 (Holes SSG espcaease 52 5S) | eee eeese Ss. Do. 
8 55 (el eeeesaallbo asso 52 by ee ae Ss. Do. 
Qi | F2ese5e8 AEA Aece 97 54 Daa et tre NW. Do. 
10 61 G87 |e rans dliomete nec anaes GSi}e| MBA oee S. Do. 
AL Ri itees ete tsp ee SS LT(S| Peat teers S. Do. 
WD same ciel S40 Renee TOTS Raseae ee B8iblee saeco NW. Do. 
13 62 ED eaeee aol secceone 54 5Oi SoS slet eae Clondy 
14 63 foe Oe Spee en Gaadesoe 53 Bi Yat ae ee ese Clear 
15 63 84 64 108 54 59 56t|Ssasaees 
16 62 BOM esac cee 114 54 O8)4|saoeeeccetae seein 
ay eRe Sonee 86 66 LOOM iehaoes 59 56 N 
18 65 co UM | Stee ae 94 DD BO eae Nena S 
CN eeeseese 70 66 OF) || Fees ese SON tee. acts S 
20 60 75 65 94 55 58 57 Ss 
21 64 82 68 108 54 58 57| NE 
22 64 89 79 110 55 58 50| NE 
23 61 OTiecetee ec 103 Lt Roe nsel Aeris timer erence a 
24 61 90 78 114 | 56 60 GOskeeeecee 
25 64 944) eS cecec 116 57 60) nceem: eel oscesees Hazy. 
26 68 96 80 124 57 61 60) 2=--erten 
27 68 97 82 123 57 614 61} NW. 
28 68 84 80 103 58 614 61 | SW 
29 60 73 69 84 57 59 58 | SW Clear 
30 53 74 70 89 55 60 57 | SW Do. 
July 1 54 !} 79 74 106 55 57 57 | SW Do. 
2 52 72 64 92 55 57 56; SW Do. 
a) logics Se 90 71 UO Neco 57 57 NE Do 
4 58 O5 a2 eek 122 55 | SON eeceess NE Do 
5 55 94 84 117 55 60 59} SW Do. 
6 54 87 74 111 56 60 58 | SW. Do 
ef 62 84 77 105 Bon 58 58 NE Do 
8 62 78 ith 97 55 57 56 | SW Do. 
9 53 80 7 102 53 58 58 | SW Do 
TOM eee 91 | 81 115 | 56 60 59 | NE Do 
11 72 93 81 116 56 60 60 NE Do 
I | 


XXII.—REPORT OF OPERATIONS AT THE UNITED STATES TROUT 
ee M°CLOUD RIVER, CALIFORNIA, FOR THE SEASON OF 


By LIVINGSTON STONE. 


Hon. SPENCER F. BAIRD: 

S1r: I beg leave to report as follows: At the date of my last report, 
December 31, 1880, everything at the trout-hatching station on the Mc- 
Cloud River appeared to predict an unusually prosperous season. No 
exertion had been spared to collect breeding fish for the ponds, and it 
is estimated that at the beginning of the year the ponds contained 3,000 
very large breeding trout, none of which weighed less than a pound, 
while half of them weighed over five, and a few upwards of eight pounds. 
The average weight of the whole number was not less than three pounds. 
It was undoubtedly the finest collection of living trout in America, if 
not in the world. They would easily have yielded nearly a million eggs. 
But the bright promise of Christmas week was doomed to bring only 
disappointment and disaster. As I said, everything was favorable at 
that time. There had been no great rainfall up to the Ist of January, 
the trout were healthy and doing well, the water was good, the spawn- 
ing time was close at hand, and the trout ponds seemed to be on the 
verge of a great success. But never were appearances more deceitful. 
In January it began to rain as it had never rained before in this region 
since white men came here. Four solid feet of water, lacking an inch, 
fell at Shasta City during this month, and here in the mountains the 
rainfall must have been much greater. The McCloud rose to an alarm- 
ing height, but still no danger was apprehended at the trout ponds, be- 
cause this station was built so far above the river, and no injury did 
come from the rise in the rivér. The mischief that was done proceeded 
from an entirely unexpected source, which well illustrates the fact that 
in a new country like this when trouble begins no one can tell what will 
come next. 

The calamity that befell the trout, and it was a most serious one, was 
caused directly by mud, and only indirectly by water. The enormous 
volume of water poured down from the sky almost literally liquified the 
soil on the hill-sides, so that it actually flowed down into the valleys 
below. In some instances on a steep hill-side a whole acre of soil to an 
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unknown depth, completely saturated with water, would in this way 
flow down into the gulch beneath.* 

The effect on the creeks into which this enormous mass of earth de- 
scends is indescribable. 

The first result is that the creek is completely dammed up by the ay- 
alanche. Now, if this were a dam of dry earth the creek would rise till 
it overflowed the crest of the dam, and then, cutting a channel over the 
top, it would finally wear a gap down through the dam to its own natura} 
level. But in this case, instead of being dry earth, the dam is almost 
mud, and the water above it as it rises pushes this saturated mass before 
it instead of waiting to rise up over it, and mingles with it, the whole 
commingled mass then flowing down through the cation to the river 
below. 

What has just been described as happening to creeks generally when 
land-slides occur’ from an excessive rainfall is what actually occurred in 
the stream on which the United States trout ponds are built. The con- 
sequences to the ponds were terrible. The trout-pond station was built 
so far above the McCloud that the river could not reach it. It was also 
so guarded from high water in the creek that the floods could not reach 
it in that direction., But for this invasion of mud no provision had been 
made. It had not even been dreamed of, nor did the possibility of its 
occurring ever enter any one’s mind until it came. 

As the mass of mud rolled down the creek towards the ponds nothing 
could be done but to let it come into the ponds, because to shut off the 
mud would also shut off the water-supply from the trout, which would 
soon be fatal. On it came, increasing in volume till it began to fill 
the upper trout pond. In a very short time this pond was filled nearly 
to the top with mud, and then the men had to get into the pond and 
shovel out the mud. By the time this pond was excavated it was time 


* These land-slides furnished a rude and rather novel method of determining what 
could be discovered in no other way, namely, the intervals at which great rains have 
fallen in past generations. It is as follows: The size of these land-avalanches corre- 
sponds very considerably with the amount of rainfall at the time the slide occurred. 
The greater the rainfall the larger the slides, so that when a very large slide is found 
we know that when the slide occurred there was a very large rainfall. Now, as vege- 
tation begins very soon to cover a land-slide after it has subsided, it follows that the 
age of a slide occurring in past seasons can be approximated by ascertaining the age 
of the vegetable growth above it. For instance, if we find that a very large slide has 
occurred in some place we know that there must have been a very large rainfall the 
year that the slide moved, and if we find a tree a hundred years old growing on the 
slide we know that it must have been over a hundred years since the great rainfall 
came which made the slide. 

A good illustration of this is furnished by the experience of Mr. J. B. Campbell, who 
found the remains of a very large land-slide on Town Creek, near Pittsburgh, about 10 
miles from the fishery. The size of this slide indicated that when it occurred there 
must have been as great a flood as there was last winter. Now, there was a tree grow- 
ing on this slide which on being felled was found to be two hundred years old. We 
know, therefore, that upwards of two hundred years ago there was a season when there 
was a very heavy rainfall. 


[3] OPERATIONS AT MCCLOUD RIVER TROUT PONDS. 1081 


to dig out the lower pond. Noscreens or nettings availed anything, for 
they became completely clogged up in a moment. This went on for 
eight nights and days, and so great was the accumulation of earth in 
the creek channel where the slide occurred that it was two weeks before 
the mud subsided so as not to require constant attention. 

The direct mischief which it caused, of filling up the ponds, was bad 
enough, but the ulterior injury resulting from it was worse. This arose 
from the mud getting into the gills of the trout and producing an 
inflammation in them. Some were killed from it immediately, others 
survived for some weeks and even months, but succumbed at last. The 
total loss was very great, for when summer came there were not over a 
thousand fish left of the magnificent collection which the ponds con- 
tained in the fall. Those, however, which were left alive, on the 1st of 
June were all healthy, and no more deaths occurred after that time from 
inflamed gills. 

During all this trying time of the floods, there were only four white 
men at the trout-pond station, and the labor and hardships entailed upon 
them were very great. These four men were Mr. Myron Green, Mr. 
Loren Green, Mr. Robert Radcliff, and Mr. George Hume. The energy 
and courage with which, for two weeks, in the solitude of these mountains 
and with the rain pouring down in more than torrents, they combatted 
with an enemy wholly unknown to them before, and which could neither 
be overcome nor successfully resisted, entitles them to a great deal of 
credit. They certainly showed no hesitation in encountering hardships 
and exposure which could not be expected of them for any mere pecuniary 
compensation. 

By the end of the month of February the rainfall had very much 
decreased, and, though there were times when great vigilance and care 
were necessary, no serious trouble occurred after the 1st of March. 

It so happened that the trout began to spawn just before the time of 
the highest water. The spawning season opened very auspiciously, and 
Mr. Myron Green, who had charge of the trout ponds, sent to the rail- 
road station at Redding on the 26th of January 75,000 trout eggs for 
distribution at the East.* 

At this time Pit River, 7 miles south of the trout ponds, was very high, 
though not quite impassable, and Mr. Green succeeded, at considerable 
risk, in getting the eggs across the Pit. By the time they reached the 
Little Sacramento at Reid’s Ferry this river had become all but impas- 
sable, and no one could be found who was willing to venture to cross 
it. The eggs consequently lay there several days. In the meantime 
the floods had spread over the whole country, and the California Pacific 
Railroad for a hundred miles below Redding was more or less under 
water. The consequence was that the trout eggs spoiled in the crates 
long before they could be started on their eastern journey. I know 


* These eggs were directed as follows: T. B. Ferguson, Baltimore, Md., 25,000; B. I. 
Shaw, Anamosa, Iowa, 25,000; N. K. Fairbanks, Geneva Lake, Wis., 25,000. 
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that some dissatisfaction was felt by the eastern consignees of these 
eggs, but if they could realize the difficulties which had to be encountered 
at the other end of the route in shipping the eggs they would not want 
to attach any blame to any one. 

It was over three weeks before the waters had subsided sufficiently to 
allow the forwarding of any more trout eggs, and it was not till the 18th 
of February that Mr. Green succeeded in getting any through to Red- 
ding, Cal., which is the terminus of the California Pacific Railroad and 
the nearest railroad point to the McCloud River trout ponds. On the 
18th of February 25,000 eggs were sent to Hon. B. B. Redding, secretary 
of the California Fish Commission at San Francisco. On the 19th 15,000 
more were sent to Mr. Redding, and on the 23d of February 10,000 were 
forwarded to Mr. N. K. Fairbanks, of Chicago, Ill., and 10,000 to Mr. B. 
F. Shaw, of Anamosa, Iowa. From that time until May 1 Mr. Green 
continued at intervals to ship eggs to eastern points. There were still 
occasional washouts in various places on the overland roads, so that 
many of the eggs were sixteen or seventeen days making a journey of 
five, in consequence of which some lots were lost en route. On the other 
hand, where no delays occurred, the eggs went through in good order. 
There will be found appended to this report a memorandum of the 
distribution of trout eggs from this station. 

There was one result of the land slides that made us a good deal of 
work, and this was that in many places portions of trails that we had 
built along the hill-sides slid away entirely, so that not a vestige of a 
path was left. This often happened where the slide itself’ was only a 
small one. There are fifteen miles of trails along the river that we 
keep in repair, and we had spent a good deal of time and labor upon 
them in order to facilitate the bringing in of the live trout that were 
caught for the ponds; and it was a work of no small magnitude to 
get these trails into good order again after the injuries caused by the 
rains. 

When the rebuilding of the salmon fishery began, about the Ist of 
June, most of the trout-pond force came down to the salmon-hatehing 
station to assist in the work there, only one or two men remaining at 
the trout ponds, and their time was chiefly occupied in taking care of 
the breeding trout, in capturing wild ones, and in making general repairs 
and improvements about the place. The condition of the trout con- 
tinued to improve throughout the summer, and on the Ist of September 
they were all in splendid condition. I may add here that their food in 
winter is mostly beef, venison, and dried salmon. In summer it is chiefly 
boiled salmon, with beef and venison, often enough to keep them in good 
condition. 

I mentioned in my report on the salmon-hatching station that during 
a short period in July and in August, a large number of salmon in the 
McCloud River died of a mysterious disease. A good deal of alarm was 
felt when it was reported one morning that the disease had extended to 
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the trout in the river, and that they also were dying like the salmon. 
The alarm was a very short-lived one, however, for the mortality amon g 
the trout only lasted a few days, and it was found upon investigation 
that only a very few trout died, and it is quite possible that these were 
made sick by feeding on the salmon that had died of the disease. No 
trout in the ponds were affected by the sickness at all, which showed at 
least that the cause of the mortality among the trout, whatever it was, 
did not extend up into the creeks. 

After the season closed at the salmon-breeding station in October, 
the fishing for parent trout was vigorously prosecuted, and much hard 
work was done in repairing the trails and catching and bringing to 
the ponds live trout, which had to be carried in some instances several 
miles. 

The winter’s wood was also cut and brought in, and on the ditch which 
takes the water from the creek to the trout ponds a deep pond was sunk 
a Short distance above the trout ponds, to catch the mud that is brought 
down by the water in the ditch. 

No great rains fell during the fall up to the present writing (Decem- 
ber 31). The river had not risen to any considerable extent except once, 
when it was 4 or 5 feet above the summer level. The breeding trout at 
present in the ponds are looking well, and unless there is an excessive 
rainfall like that of last winter there seems to be no reason why we 
should not take several hundred thousand eggs during the next spawn- 
ing season, the beginning of which now appears to be close at hand. 


Table showing the distribution of California trout (Salmo iridea) eggs from 
the McCloud River station in 1881. 


1881. 

ate o. t, &, Percoson, Maryland ........ 2.0. <cisccae- 25, 000 
PESTA We LOWeb «cas cs imal 6 4a en weunje nice seen cae 25, 000 

Bene Ne ke. Pairbanks, Dinos. 2.6.5. .-25 4 6: oe oc once se ee 25, 000 
Peiero.. &. Redding, California... ...--....- 20.54, v2-s---) 20,000 
Pee. Redding, (CaltOrmia, a0 204 5- cnc 5 = lines eae 15, 000 

ee Boban SALIIMNOIS «2 cm once 1m we ade > cn wisieler site 10, 000 

Pes ee SLAW, LOW. o)% 2 2a cee a yee SenG: Sooeee ears 10, 000 
Memciunt. is. vrepber, New Hampshire ........ -s..-<.cees sone 4, 000 
Poe hersuson, Maryland 225 0 o05,0) cessor we oes 700 
Plea Hereisom, Maryland ini. 6:0 se «ccc overs tts: ... 10, 000 
Pein e. , Khercuson, Maryland: soi occ ea wench oo wees 700 
Hoods Gr. Ortmann MiIChI Cam <n. doc ein oes sales ee uie 6, 000 

iG. hh. O; Sweeney, Minnesota... 22. ~<-s02.-4..--.-2.-, 8,000 

Pa eno WON, VWVISCONSINy Yorn. 5.2 «<0 scj0 60.4 2302 5, 000 

Zon wWillam Grifith, | Kentucley, si vs. 255 = 42.2. scce se 5, 000 
Zoek, OTEVelne, FE CONSwIVAMIAGS <6 20 his dcceceecese 5, 000 

29. mugene G. Blackford, New Yorks... 2.2.22. s.0cce 500 


Tha NA 8G fe A et a .. -179, 900 


’ 


- 
rout 
AS arti 
. 
. 
t 
V) 
in Deed 
nit 27) 
roa 
R 
a 
; ’ 4 
j 
payee 
, 
wi 
oe 
‘ 
* 
v4 y 
t 
< 
‘a e 
th) 
, 
4 i 
Pp 
r 
x if i \ 
' 
’ Aa 
‘ {fee 
seh bad ¢ 
van 
i i 
N is 
a5 uP 
‘ 
Pb ea ¥ 
vis 


‘to 


ate p 
' eden F, 
* 
Iie . 
= Gas 
a \ 
t = < . 
i 
a 
; ple 
5 , 
ip : ie 
5 
f ' 
4 
- - 
} | . 
is > 
F 
7 
ah 
o ee 
sy 
4 7 fan 
= 
$e - 4 
* 
~ v t 
‘ “ 
ae 
I ta 
. wae 
4 a } 
' iif 
Py ' 
vt 
6 be y 
; il 
i et in + 
i re , 
f ¢ Lar te 
' 4 
t 
hey 


eer UN 
metas: tt waa 


oll 


bibs - 


XXIII.—REPORT ON THE PROPAGATION OF PENOBSCOT SALMON 
IN 1881-82. 


By CHARLES G. ATKINS. 


The routine work of the season went on with so little novelty that 
there is not much to report beyond the summaries of work accom- 
plished. 

It has been the ordinary practice to defer the purchase of salmon 
until the market price has declined to about twenty-five cents per 
pound. This generally happens from June 1 to 10, depending mainly 
on the supply of salmon from Canadian rivers. 

This year the first salmon were received June 1, and the last July 2, 
the supply coming from the same parties and the transfer being in the 
same hands as the previous year. The total number bought was 514; 
5 of them died in transit, aud 509 were deposited in apparently good 
condition in the inclosure. They were of uncommonly large size, the 
average being 16.55 pounds, as estimated by Mr. Whitmore—doubtless 
a very close approximation to the actual weight. This is the largest 
average that has occurred since the propagation of Penobscot salmon 
began, in 1871. Itis thought by the fishermen to be the highest within 
their experience. The next highest since 1870 was the season of 1874, 
when the average of those purchased reached 14.03 pounds. An- 
other phenomenon worthy of notice is the fact that the average size 
of the fish was as great during the last days of purchase as during the 
earliest. The ordinary experience of fishermen is that the mean weight 
of the fish decreases from the beginning to the end of the season. 

The mortality in the inclosure was this year remarkable, 146 being 
found dead. No progress has been made toward a discovery of the 
cause. The symptoms were, as before, an opacity of the eyes, (accom- 
panied, doubtless, by total blindness), subsequent protrusion and burst- 
ing of the eye, and, soon after this, of the fish. Ninety-six per cent. of 
these deaths occurred in June and July. This agrees with previous 
experience, which teaches us to expect the survival of nearly all those 
that reach the month of August alive. The greatest heat of the water 
generally occurs in August. This year the averages were as follows: 
from May 19 to 31, 57.8° F.; June 1 to 30, 59.4° F.; July 1 to 31, 63.59 
F.; August 1 to 31, 63.79 F.; September 1 to 30, 59° F’.; October 1 to 
31, 45.89 F. The highest temperature noted was 75° F., August 6. The 
mean for the first eight days of August was 70.99 F. These averages are 
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based on observations made exclusively in the morning, from 5 to 7 
o'clock, generally precisely at 6. Midday temperatures were undoubt- 
edly higher. 

The recapture of the salmon in October was successfully accomplished, 
but four fish eluding us; 358 of both sexes were manipulated, 232 
females and 126 males. The females (135 were measured) averaged 
33.37 inches in length; 15.67 pounds in weight before spawning, 11.85 
pounds after spawning. ‘The males (71 were measured) had a mean 
length of 34.8 inches and a mean weight of 13.6 pounds. There were 
obtained 515 pounds of spawn, counting as afterwards ascertained, 
2,693,009 eggs. The average yield was 11,608 eggs from each female. 
As compared with former experience, these means are all much higher, 
indicating the accuracy of the estimate of weight made when the salmon 
were purchased. The first eggs were taken October 26, the last Novem- 
ber 17. ; 

At the hatching we had, previous to this season, used water directly 
from the brook, tapping it within 50 feet of the house. The original 
supply is from ‘‘ Craig’s Pond,” a very pure natural lakelet as cold as 
ordinary lakes in this latitude. But a few hundred feet above the 
hatchery it receives the waters of some copious springs which have the 
effect of maintaining a high temperature in the lower part of the brook 
during the early part of the winter, and thereby forcing the eggs into 
early development. In 1879 and 1880 we were forced to pack and ship 
the most forward lots of spawn early in December—a very inconvenient 
date—and all of them were ready for shipment earlier than it is sup- 
posed would be best for the young fish, if hatched in northern local- 
ities. In the winter of 1880-81 a temporary hatchery was constructed 
on the brook above the point where the springs enter, to retard the 
development of a portion of the spawn, and served an excellent pur- 
pose, although it was in many respects unsatisfactory. It appeared on 
the whole advisable to conduct a supply of cold water into the main 
hatchery, and an aqueduct was projected, tapping the brook above the 
springs. This was executed in August and September, 1881. It was 
built of cement mortar, laid around a wooden core four and a half inches 
in diameter, the core being drawn ahead as fast as the cement set. Itis 
believed to be practically permanent, being laid at the bottom ofa trench 
below the reach of frost. It is about 1,600 feet long, and cost $737.30. 
In the hatchery we have, therefore, a choice, during late fall and early 
winter, between warm and very cold water. 

In 1881 the spawn was kept at first wholly in the aqueduct water, 
which had a mean temperature through November of 40.7° F., and 
through December of 35.2° F. The brook, meanwhile, had a temper- 
ature of 47.49 F.in November and 41° F. in December. The lower tem- 
perature of the former enabled us to hold back the earliest eggs until 
the middle of January, more than a month later than in 1880. 

The first shipments were made January 16, 1882, and to suit the con- 
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venience of consignees the last of them were held until March 13. The 
eggs were, as usual, packed in wet moss, inclosed in dry leaves or chaff, 
and forwarded by express. 

The eggs rejected for lack of impregnation numbered 50,550; those 
rejected for whiteness, from time to time through the season, numbered 
28,459; I suppose that 20 per cent of the latter may have been impreg- 
nated; and this gives us 56,242 as the whole number of eggs that failed 
of impregnation, being 2.2 per cent of those taken from the fish—surely 
a very satisfactory result. 

The eggs remaining at time of shipment, measured out in tin cans, 
amounted to 2,614,000; if to these we add those rejected, we obtain 
2,693,009 as the original number taken from the fish. 

Divided pro rata among the parties supporting the establishment,. 
the eggs were assigned as follows: 


Pomme UIE UU STAUCS - 2). dine She 2S Se ee ee See 1, 006, 500: 
LLG LIYE. 0 caddies I a a ee rene 2 1, 147, 000: 
PORES ACHUSOUUS S25 20s so eee s cet ane aes Has een ela ae 286, 000: 
To Connecticut. .....- ‘ie AEN Sat mis BARB cee, Lod DAM MOSS Raa 172, 000: 

Homueshipped’.:.- 20. ..3...'s.6 sist of ie toxe tteortave 2 abe leaees 2, 611, 500: 


The transfer of all those eggs was accomplished with a loss of but 
1,739, of which the greater number were probably unimpregnated eggs. 
that escaped the scrutiny given to the spawn before shipment. The 
hatching was also attended with excellent success at nearly all points, 
and as the net result of the year’s work there were planted in the waters. 
of the country 2,397,132 salmon fry, as shown in detail in Table III. 


TABLE I.—Schedule of breeding salmon bought at the Bucksport-Orland establishment, 1881.. 


~ 


Number of 

Aggregate | Average 

Date. a 2 weight. Tete 

Pounds. Pounds. 
18 297 16. 50: 
19 277 14. 62 
44 694, 2 15. 80: 
42 707.4 16. 84 
35 621.2 18. 03. 
22 347.6 15. 80 
33 537.1 16. 28: 
12 176.7 14. 72. 
20 271 13. 55. 
15 | 214 14, 27 
(BY, 252 19. 38 
19 259 13. 63 
30 494.6 16. 49 
17 285 16. 76 
21 355 17. 85 
36 596 16. 56 
18 296 16. 44 
23 425 18. 48 
20 339. 5 16. 97 
30 563. 3 18.77 
SAUL eee eee ea aie at cue foe Same petit Uaceee dena ceee aeceecsiene 17 312 18. 35 
oN ree yea erainiclo cima) a ein iarn iia mi oie wig cwtato’sibiw ee leigteleie ord arereloleiteialeleiciew 10 182.7 18. 27 
Oba bees semecise doce s caseaicesictis alascielesceroseeeoude 514 8, 503. 3 16. 55: 
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XXIV.—REPORT ON THE PROPAGATION OF SCHOODIC SALMON, 
IN 1881-’82. 


By CHARLES G. ATKINS. 


1.—PREPARATIONS. 


Hatchery No. 3 was the principal scene of activity during August, 
September, and October, 1881. The location of this hatchery is an ex-’ 
ceedingly favorable one, and it is a matter of regret that the facilities 
existing at this spot were not discovered at the initiation of the estab-’ 
lishment. The ground was, in its original condition, heavily strewn’ 
with bowlders, large and small, and beneath them were interstices’ 
through which the water of the spring stole away in such a manner as’ 
to give the impression that the supply was not only small but incon- ' 
stant. It was only after the tangled maze of shrubs was torn away 
and part of the surface earth removed that the permanent character of. 
the spring could be observed. Meanwhile three other sites had been 
occupied, and the main part of the work of developing the spawn and ° 
hatching the reserve had been for years carried on at great disad- 
vantage with an inadequate supply of water (spring water at that), no 
facilities for aeration, and a liability to occasional flooding by rains. I’ 
make no doubt that all the serious losses which during the early years’ 
occasionally befell the stocks of eggs in development and transporta- 
tion might have been avoided had we then possessed the facilities of 
hatchery No.3. Among the minor disadvantages which we might have 
escaped may be mentioned the labor and risk of carrying the eggs by 
hand from the fishing grounds over half a mile of rough road, often by ° 
night; the difficulty of guarding well the property so far out of sight 
and hearing; and the many weary days spent by Mr. Munson in the ’ 
transfer of the young fish from the house to the stream in the month > 
of June, amid tormenting clouds of mosquitoes and black flies. The— 
new hatchery is at the head of a small cove that indents the west ° 

shore of Grand Lake within a few rods of its outlet, and not over 20 feet 
from the water’s edge when the lake is full, as is always the case in June. © 
The fish cans are taken in a boat, and easily rowed tothe place of liber- 
ation, with great economy of time and effort. The fishing and spawn- 
ing ground is not over 300 feet distant and almost in sight. Within 
stone’s-throw, an excellent site for the superintendent’s house has 
been secured, and will be occupied another season, so that the premises - 
| ' 1091 
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will always be under surveillance. The surface of the ground presents 
a steep incline, of which advantage has been taken to arrange the 
floors of the hatchery in a descending series, with a total difference in 
elevation of about 11 feet. The water is introduced upon the highest 
of the six floors devoted to the development of the embryos, with ample 
room for aeration and reaeration at each plunge. The latter circum- 
stance atones for the small minimum volume (9 gallons per minute was 
the lowest observed this season), and in part for the fact that it is 
wholly spring water. The volume is least from August to early March, 
after which the spring rains and the melting of the snows produce so 
great an augmentation that there is a great surplus during all the 
season of hatching the reserved spawn and growing the alevins. The 
minimum volume can be augmented by the introduction of water from 
other, not very distant, springs. 

_ This house was founded in haste, in December, 1880, and was at first 
only 30 feet long and 20 wide, but this season we have added wings 
that increase the floor area to about 1,500 square feet. The floors 
have all been cemented, and the foundation walls, of massive masonry 
carried up to a height of from 1 to 8 feet above the ground. Cement 
pipes were laid to introduce the water from the principal spring, and 
an aqueduct, partly of bored logs and partly of assorted gravel, brings 
tm the water from another spring 600 feet distant. This will henceforth 
be the headquarters of the establishment. Here the eggs will be packed 
for shipment, and the reserve hatched. Here will be the storerooms 
and workshops. 

_ The fixtures for the development of the eggs are similar to those in 
use at the other houses and also at the Penobscot establishment. Plain 
wooden troughs are furnished with movable frames in which the egg- 
trays are arranged in tiers ten deep, with provision for change of water 
by a horizontal current. A single new feature bas been introduced in 
the method of aeration. Two troughs are placed side by side and the 
water allowed to pour from one to the other nearly the whole length, 
exposing a very broad and thin current to the action of the air, and in- 
creasing the opportunity of aeration probably twenty-fold over that 
afforded by a connecting open spout 6 inches wide. In a rough way 
it may be estimated that by the repeated use of this arrangement in the 
new house a gallon of water there is fully equal in efficiency to five gal- 
lons in hatchery No. 1. 

No change has been made in the location of the fishing ground or the 
fixtures and appliances pertaining to the work of spawning, except 
trifling alterations in the form and proportions of the inclosures. 


2.—FISHING AND SPAWNING. 


The spring fishing of 1881 was much better than usual, both as regards 
the numbers and size of the fish taken. Through the summer there 
was more rain than usual, and in August and September the lake and 
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_ the stream were higher than any year since 1875. A sudden rise ‘of 

svater, owing to copious rains in August, 1880, had been followed by ‘an 
abundance of fish in the stream early in September. ‘The high water of 
1881 did not have the same effect on the fish, scarcely any salmon en- 
tering the stream till after the middle of September. The inference 
naturally suggested is that the condition of the stream favorable té’a 
late summer or early fall run of salmon is not so much a high stage of 
water as a sudden rise; but the phenomena observed are hardly suffi- 
cient for confident generalization. Moreover, during ten days in August 
the gates at the dam were closed for certain repairs on a dam at Calais, 
and meanwhile the flow of water was confined to that entering the canal. 
From August 3 to September 10 there was a fall of 54 inches, and from 
September 10 to October 29 a further fall of 154 inches; November 5, a 
rise of 2 inches, owing to rains on the two preceding days; and after 
that date there was neither rise nor fal! until December. be 

The usual nets were placed across the stream and eanal about the 
middle of September, but no preparations for the capture of the salmon 
were made until October 29, when it was observed that the most for- 
ward of them had begun to form their ridds above our nets. On the 
night of October 31 the capture of fish began. The manipulation was 
delayed until November 8, when some hundreds of salmon had been 
collected, and a part of them exhibited great uneasiness, a few actually 
beginning to spawn in the inclosures. The work proceeded as usual 
until November 19, when all the salmon taken had been deprived’ of 
their spawn, and the almost entire cessation of the catch told that the 
season was at a close. 

An accident during the work of spawning confused the different lots 
of fish so that the number taken from day to day cannot be stated with 
_the usual. accuracy, but the tally-book shows exactly the numberof 
females that were manipulated, and enables me to make an estimatéof 
the total number of males, which, I am very confident, is within 15!of 
the true number. According to these estimates there were taken 652 
female salmon, 370 males, and one of unknown sex—total, 1,023. There. 
were 621 females that yielded spawn, and the eggs obtained from them 
are estimated at 947,000, being an average of 1,525 eggs from oak 


female. 
3.—SHIPMENT OF SPAWN. 


The development of the eggs intended for earliest shipment was ear- 
ried on in hatchery No. 3, the remainder being kept in the colder water 
of No. 2. It is from the latter that the reserveis always selected, sinee 
the retardation of their development will bring them out in the spring 

much nearer the natural date than if developed in the warmer water. 
The shipment of eggs began January 12 and closed March 1. The 
losses up to the time of the division of the eggs, when they were either 
shipped or set aside for the reserve, aggregated 87,091, of which 62,159 
_are known to have been unimpregnated eggs. rave this we may fix 
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-the proportion impregnated at 92.9 per cent. Total losses before divis- 
ion 95 per cent,—about the ordinary rate. 

_, The eggs were shipped in the customary method—packed in wet moss, 
inclosed i in dry moss—and sent down to Princeton, 12 miles distant, in 
the afternoon; thence by stage 283 miles to Forest Station, the ese 
forenoon ; Paik part of the journey occupying about 53 hours, during 
which ane cases of eggs were exposed, with little or no protection, to the 
wintry blasts. 

_Excellent success attended the transportation, with a single excep- 

tion. A case containing 32,000 eggs, addressed to Mr. Brackett, at 
Winchester, Mass., packed in an experimental manner, which proved 
to be less efficient than our ordinary mode, was partly frozen on the 
way, and 8,000 eggs lost. The temperature of the air at the time this 
package Pam on its 284-mile ride in the open air was 20 degrees be- 
low zero. In 22 other packages (including all save three, which weré 
not reported on), the entire number of dead eggs on unpacking was re- 
ported at 1,806, being three-tenths of one per cent., or three in one 
thousand. 
An attempt was made to economize in bulk, and thereby in freight 
charges, by the use of asbestos felt in place of moss, but it was found 
that bulk for bulk it was in no wise superior, while at the same time 
it was tar heavier and more costly. The experiments tried in this con- 
nection gave results indicating that, considering only the question of 
bulk, the best material to save from freezing was wet moss; but if the 
weight and consequent freight charges be taken into account then the 
best material is dry moss, which is exceedingly light and as efficient as 
90 equal thickness of asbestos felt or building-paper. 

-The division of the spawn available for shipment, pro rata with the 
ee tons made by the several parties, was as follows: 


Waited States received «3. 2. hice s-locis. docladvu wes eee 311,750 
Siamejreceived ne: joe us\é). woe igs is eke (ead ee 64,500 
Massachusetts received i.) .:.).jsissi 1 <b). s 0 eid aicisistele = eaten 107,500 
guormmecticut TecelVvedi x. osc Sssibis sic we Sect pal ecto Ps ae 107,500 
pilew ‘Hampshire received... . /.+)..\ 3/0412) 1s) 2. eee 53,750 


/o/The distribution of the share of the United States will be seen in 
detail by referring to the subjoined schedule of shipments of eggs. 
The hatching of spawn retained (215,000) was accomplished with the 
insignificant loss of 212 eggs, and of the young fish but 1,691 died ; 
213,097 young fish were planted in Grand Lake, scattered along shore 
»as usual. 
.,;/The hatching of the transported eggs and the planting of the young 
fish were in most instances accomplished with less than the usual mor- 
sidtiah A schedule is subjoined showing the details of the planting. 


4,.—EXTRACTS FROM DIARY. 


“GRAND LAKE STREAM, August 3, 1881.—The season has been very 
“yainy here. The lake stands at 3 feet 11 inches on our gauge. The 
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water still covers our spawning-house floor, and in hatchery No. 2 it is 


‘still several inches above the tops of the troughs. Five gates are open 


and a great volume passing off, yet Munson thinks the water has been 
rising lately. ®The total volume of water now flowing in hatchery No. 
1 is 28.6 gallons per minute. In hatchery No. 3 [only one aqueduct was 
then in operation] the volume is 9.6 gallons per minute. Temperatures 
of water observed to-day: At hatchery No. 1, 464° F.; at hatchery No. 
3, 534° F. [the water here is open to sun outside the building]; at Grand 
Lake, at surface, near dam, 724° F’. 

Munson says that the fish hatched out this year were by far the best 
he ever hatched, stronger and more active. All visitors admired them. 
None of the fry were planted this year below the dam. They were 
scattered along the shores of the lake as far as Munson’s Island. A 
number, estimated to have been about 2,000, were taken in a can with 
six or eight gallons of water, and in turning them out a canful would 
stretch along several rods of shore. 

Both Forbes and Munson testify to the abundance of the young of 
Schoodic salmon below the dam this year. They often followed and 
seized the hook intended for large fish. The fishing at the regular 
season (May and June) this year was excellent. Munson says they took 
very fine fish and a good many of them, and the fishermen were well 
satisfied. 

September 10, 1881.—Arrived from Bucksport on 9th via Big Lake. 
The lakes are high, but I hardly think Grand Lake is any higher tham 
in 1875, when, I remember, we used to run canoes down through the 
sluice-gate of the dam without touching. It stands now on our gauge 
at 3 feet 53 inches, with a very light northerly wind. This, it appears, 
is 54 inches lower than on August 3. It is now 1 inch below our spawn- 
ing-house floor. It is 1 foot 74 inches higher than November 7, 1880. 
For about ten days in August the gates were all closed on account of 
the bursting of the Union dam in Calais. The rest of the time there 
have been five gates open. The water is believed to be now falling 
rapidly. In Big Lake the water is very high, there being but two gates 
open at Princeton. 

None of our nets have been put into the water yet, it appearing to 
Mr. Munson to be unnecessary, because the fish have not come until 
within a few days. None were caught until Mr. Ferguson’s arrival, on 
the 9th, when he took one. Crossing the bridge on the 9th I saw five 
of the salmon under the bark-mill. Mr. Ferguson also took two to-day, 
one just below the dam and one at Big Falls. I have seen several leap 
above the dam. 

October 6.—Third visit to Grand Lake Stream. The nets to intercept 
the fish in their descent have been in place since the middle of Septem- 
ber. Work on the extension and the foundation of hatchery No. 3 is 
going rapidly forward. 

October 26.—Arrived from Bucksport about 11 a.m. The addition to 
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hatchery No. 3 is nearly finished; cement floors all hard. The stream — 
house (hatchery No. 2) has been put in order for eggs. 

October 29.—We put in some of the pound nets to- wer Fish are be- 
ginning to spawn above our nets. 

October 31.—To-day we put in the second pound, and are now prepared. 
to capture fish. 

November 1.—A. good many fish ran into pound 2, and were driven 
through into the large pound. Munson estimates them at 175 at 9 p. 
m.—say 30 more in the morning. About 40 fish driven in this evening. 
Very tew salmon have got past our nets into either canal or stream. 

November 2.—A pretty good run of fish this morning. Munson found 
in the pound what he called a female sea salmon of 12 pounds weight 
(afterwards found to be 36 inches long, and probably heavier than this 
estimate). At 10a. m.I saw a male sea salmon also within our inclos- 
ures. 

November 5.—There were good runs of fish on nights of November 2 
and 3. Last night about 15 salmon came in before 9 o’clock, and dur- 
ing the remainder of the night a very large school. Yesterday and the 
day before were rainy, and it cleared at 7 last evening. 

November 7.—A good run of fish every night; last two nights less 
than a hundred each, we judge. 

November 8.—To- By we begin the taking of spawn. All the fish 
captured prior to this date are gathered in a single large inclosure. 
From this stock we to-day manipulated 591 Schoodic salmon, 210 being 
males, 192 unripe females, 166 ripe females, and 13 spent females. The 
predominance of females at so early a date indicates that the majority 
of the salmon we shall catch have already entered our inclosures. It 
is usual to take a larger number of males until the season is well ad- 
vanced, the later catches being mostly of females. The large number of 
unripe females taken indicates that the delay in beginning manipula- 
tion was judicious. Thirty of the females spawned (=18 per cent) 
yielded some defective eggs, commonly but very few each. This in- 
cludes only such eggs as bore some visual sign of imperfection. In 
most cases they were chalky-white in color; in some there were only 
small white spots. In others there was the color and transparency of 
good eggs, but the yelks were collapsed and rolled together. This 
phenomenon has always been present with the Schoodie salmon, but 
no exact record made of the matter before. Besides the Schoodic 
salmon we handled to-day 2 sea salmon and 11 small togue (Salmo 
(Cristivomer) namaycush). The sea salmon were 1 female 36 inches long, 
gravid, and 1 male 313 inches long. The togue ranged in length from 
17 to 21inches, being, apparently, all spent fish. The eggs taken to-day 
(235,000) are placed in hatchery No. 1. 

November 11.—Spawning proceeds daily. There are more togue than 
usual, among the salmon; 22 of them were found to-day, all small. One - 
eT ae found to-day whose sex could not be distinguished. It measured 
16 inches in length. 
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November 13.—First snow of the season last night—a mere trace. 
The temperature of the lake has fallen since November 4 from 49 to 41. 
Spawning stillcontinues. No largerunsof salmon; on night of 11th and 
12th only 25 in all. Yesterday we began to put eggs into the stream 
house, hatchery No. 2. 

November 14.—Two nights have brought in but 50salmon. It appears 
that the season is drawing to a close. 

November 19.—The last day of spawning. We had but 27 gravid 
females on hand this morning. Twenty of them yielded spawn, and 
they, with the 7 remaining unripe, were placed in the final inclosure, 
whence they are to be taken up the lake and liberated. The work of 
transportation begins to-day. 

November 21.—The transportation of fish concluded to-day, and part 
of the inclosures taken frem the water. The main nets are left in place 
for some days, to prevent the fish that have been turned loose descend- 
ing the canal and stream, which many of them (perhaps 20 per cent.) 
attempt to do immediately after they are set free, notwithstanding they 
are freed one or two miles up the lake. Two inches of snow on the 
night of 19th. All the eggs deposited in hatchery No. 1 are transferred 
to No. 3, the latter, with No. 2, having ample accommodations for them. 

November 22.—Returned to Bucksport, leaving everything in charge 
of Mr. Munson. 

January 11, 1882.—Arrived from Bucksport at 8.20 p. m. 

January 12.—To-day I find at hatchery No. 3 that the west aqueduct 
is delivering 20 gallons of water per minute, and the south aqueduct 10 
gallons. Munson says the volume has been about thesame all the winter, 
except immediately after heavy rains, when it was greater. We have 
now 485,000 eggs in the new hatchery, and 200,000 additional will be 
immediately brought up from the river house to hasten their develop- 
ment, so that they may be ready for shipment before March. Munson 
thinks the rate of impregnation is better than usual this year. We 
took a tray of lot 1 (earliest eggs), picked out 110 contiguous eggs, and 
found only 5 of them unimpregnated. 

January 13.—Transferred 200,000 eggs from No. 2 to No. 3. These 
have been in very cold water, averaging a little less than 34° since they 
were put in the troughs in November, and their eyes are not yet formed. 

January 17.—This p. m. Munson picked the unfertilized from six 
stacks of eggs (120,000 nearly) in two hours forty-seven minutes. He took 
out 6,700 white eggs, being at therate of 404. eggs per minute, noallowance 
being made for moving stacks back and forth, shifting trays, &c. Such 
speedy work can only be accomplished by a practiced hand. The un- 
fertilized have been induced to turn white by previous agitation. To 
attempt to remove them while retaining their natural color would be 
tedious and uncertain. 

January 18.—To-day we began shipment of spawn, sending 60,000 to 
EK. A. Brackett, Winchester, Mass., and 50,000 to H. J. Fenton, Windsor, 
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Conn. The outer packing of both cases was dry moss. While pack- 
ing I observed that not all of the unimpregnated eggs had been re- 
moved, and there were some impregnated that were not healthy, small 
embryos and irregular development. I saw three or four bursted eggs. 
Now I cannot think that these defects are owing to any fault in our 
management. The inside moss in part of our boxes was rather drier 
than ordinary, and I think that all or most of these went to Fenton. 
(Both packages arrived at their destinations in good order. Mr. Brack- 
ett reported condition “excellent.” Mr. Fenton said, “ good, except 
some indented.” Dead on unpacking in latter lot, 47; subsequent losses, 
light.) 

January 23.—Shipped another lot of eggs (32,000) to Mr. Brackett. 
1 had a case made on purpose for it, intending to have a space of 2 
inches all around for outside packing, but by mistake it was made so 
shoal as to leave but 14 inch above and below. I lined it with two 
thicknesses of asbestos roofing felt on all sides and packed the remain- 
ing space with the ordinary dry moss. The case is of half inch pine. 
The felt used was about 34 pounds. (Without laps there would have 
been needed only 24 pounds.) It costs in Boston 20 cents per pound— 
here, about 22 cents. It weighs about 1 pound per square yard, and 
its cost can be put at 24 cents per square foot. The package weighed, 
in detail, as follows : 


Lbs. Oz 
3 boxes eggs packed in wet MOSS.........-0.---0. neceee 40 9 
over, Side CleatS, ANd: NANG J. 2 ss. ~ 2s ow cjee me copes ee ya 
Lbs. Oz. 
Fotal or miter package. 5s. oem e sone wee ete Sree ~~ 44.20 
231 TSTS LS 5 ane es eee gg aa ga medal igloo « siomte = Oe 6 9 
veNS) 55/210 0)2)011 5) 1 niethe git alae gis pana pet amas Se cain Ae es, 3 8 
ROA ye ea re oe tic Orr) cine ayers: woe eras ip al tre rectatae a orc 20 4 
Potal OPemvelope: 22’... 2. Sele Shas woss as coin ee 30 5 
Total of ‘entire packages... li. ps ease cece tee ne eee 72 5 


A package with a protecting envelope of dry moss one inch thicker 
than the above on all sides would weigh about 3 pounds 14 ounces 
more. Supposing the two modes equally efficient in protecting against 
cold, we save near 4 pounds weight, and corresponding amount on 
freight by an outlay of 77 cents for asbestos and the trouble of lining 
the cases with it. I believe this will hardly pay. [Subsequent experi- 
ments showed that not even the above economy of space would be ef- 
fected by the use of asbestos felt, its resistance to the escape of heat 
being not much, if any, greater than that of an equal thickness of moss 
alone.| Temperature of air at 7 a. m.,0° F. It has been below zero on 
six mornings this month previous to this date, and once in December. 
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January 25.—Cold weather has shrunk the volume of water at the 
hatchery from 30 to 20 gallons within two weeks. 

January 27.—This morning we had a smart rain for several hours; 
yesterday a thaw. No material change in the volume of water in the 
hatching-house. Grand Lake is rising; the water is just beginning to 
flow on our spawning-house floor. 

January 28.—Mr. Brackett writes that the case of eggs sent him on 
23d arrived at Winchester, Mass., on evening of 25th, and on unpack- 
ing next morning were found to be “ frozen through and through, with 
the possible exception of a small space in the center.” [But this proved 
to be an exaggerated statement, the actual loss being 8,000 eggs out of 
32,000.]| These eggs went down to Princeton on stage on 23d. Next 
morning, with the temperature of the air at 20° F. below zero, and a — 
high wind, they went to Forest on the stage, a drive of five and one- 
half hours, thence to Boston by rail in a car warmed by a stove. 
Doubtless the freezing was accomplished before the package reached 
the railroad. This was the first instance of the kind that has occurred 
since this establishment was organized. Probably the protecting power 
of asbestos felt is less than I supposed. 

February 2, 1882.—EHxperiment with packing materials.—Last night I 
took a box made out of an old packing-tray, 12 inches long, 9 wide, and 
34 deep; ends one-half inch thick; top and bottom about one-fourth of an 
inch; all pine, joints open, construction loose. On the bottom I put 4 
thicknesses of asbestos felt, then a board one-fourth of an inch thick;. 
then I filled it with wet moss, just such as we use in packing eggs,. 
and pressed it in hard with my hands; then put on another quarter- 
inch board, and finally the cover. This was put together in our shop, 
temperature 50° or 60° I. The moss was from the moss storeroom, 
the temperature of which is from 35° to 40° F. About 9 p. m. this box 
was put out of doors on our shop platform, stood on end, and there 
allowed to remain till 7a.m. Ithen took it in and opened it. The 
out-door temperature at 6 p. m. was +8° F; at 7 a. m. it was +18° F. 
On opening the box I found the moss frozen nine thirty-seconds of an 
inch on the bottom (the felted side). On the top (the board side) twelve 
thirty-seconds of an inch, on the side without either board or felt, three- 
fourths of an inch. Reckoning from the inside of the cover, the pene- 
tration of the frost was, through felt and board and moss, about twenty- 
five thirty-seconds of an inch; through board and moss, twenty thirty- 
seconds of an inch; through moss alone, on narrow side, twenty-four 

thirty-seconds of an inch; in the latter case had the side been broader 
I think the frost would not have penetrated so far. 

[Other experiments with packing materials were tried February 4,. 
and the results may be stated with tolerable accuracy, thus: Asbestos 
felt and common building paper vary very little in conducting power, 
frost penetrating through five-eighths of an inch of either material, and 
further into wet moss, .25 to .35 inch in case of the asbestos envelope, 
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' and .31 to .37 inch in case of the paper envelope. Dry moss is about 
the same as asbestos and paper, the frost penetrating through the as- 
bestos 1.60 inch, and through dry moss, under the same circumstances, 
1.62inch. Through wet moss the frost penetrated only from .7 to .9 inch 
under same circumstances, showing that the latter material is more 
effective, bulk for bulk, than either dry moss, dry paper, or dry asbestos 
felt. This agrees with the results of other experiments I have tried 
with wet moss, yet I think the weight of the latter will forbid its em- 
ployment in ordinary cases. The paper and asbestos are excluded by 
their cost and also by their weight. The relative weights of the sev- 
eral substances are about as follows: Asbestos felt, 82; paper, 50; wet 
moss, 20; dry moss, 3. The comparative weights of the asbestos and 
paper are given exactly. Those of wet and dry moss are cerrect rela- 
tively to each other, but possibly a little too low relatively to the other 
substances. But evidently none of the other substances can rival dry 
moss for our purpose, when efficiency and economy are both considered. | 

February 13.—The shipment of eggs, suspended since January 24, is 
resumed to-day. 

February 22.—As in former years we measure our eggs for shipment 
in old corn cans, each one holding about 2,500. On 13th instant Mr. 
Munson found that, filled as usual, a measure counted out 2, 720 eggs ; 
twice since then he has counted a measure full and found in one case 
2,710, and in another 2,725. The record of shipments before 18th is cor- 
rected accordingly, and since that date the measures have been filled 
not quite so full, with intention to have 2,500 in each as near as 
possible. 

February 23.—To-day I examined the most forward eggs in the river 
house (No. 2): The eyes have not yet begun to color. To try their hard- 
iness for packing, I took a tray of them and rapped it smartly six or 
eight times on the table, making the eggs rebound into the air. 

February 25.—There were picked from the above tray 94 white eggs 
and all were unimpregnated. So I should dare to pack these eggs now. 

March 1.—Shipment of eggs concluded to-day; 645,000 have been 
sent away, and 215,000 remain to be hatched and planted in Grand 
Lake. 

March 3.—I return to Bucksport, leaving Mr. Munson in charge. 


5.—NOTES FROM MR. MUNSON’S RECORD BOOK. 


Lebruary 28.—The earliest eggs received from the Penobscot station 
commence to hatch to-day. [Two hundred and sixty-seven thousand 
eggs of Penobscot salmon were hatched here at the charge of Mr. Frank 
Todd, of Milltown, N. B., the same being furnished free by the State of 
Maine, to be planted in the Saint Croix, the boundary river between 
Maine and New Brunswick. For the hatching and expenses Mr. Todd 
paid the establishment $91.26. The eggs were received in three lots, 
January 30, February 12, and March 11.—C. G. A.] 
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March 14.—First lot of Schoodic eggs begin to hatch [taken Nov. 8th, 
and kept meanwhile in hatcheries Nos. 1 and 3, water ranging from 48° 
to 344° F. and averaging 399.1 F. The time occupied has been 126 
days to the commencement of hatching. | 

March 16.—Lot 1 all hatched. 

March 21.—Lot 4 [taken November 11] begins to hatch. 

March 23.—Lot 4 all hatched. 

March 25.—Moved all eggs from hatchery No. 2 to No. 3. 

March 28.—Penobscot eggs received February 12, begin to hatch. 

March 30.—Gates all shut down. 

March 31.—Penobscot eggs received February 12, ail hatched. 

April 18.—Perobscot eggs received March 11, begin to hatch. 

April 21.—Same all hatched. 

May 7.—Lot 6 of Schoodic eggs begin to hatch. [These were taken 
November 14, and have been since then until March 25 in the cold 
water of the stream, averaging 34° F., and from that date to the pres- 
ent in spring and snow water averaging 37° F. The general average 
of temperature has been 34.79 F., and the total time to the commence- 
ment of hatching has been 174 days. One more day, 175 days from the 
beginning, will be the average time of the hatching of this lot of eggs.] 

To-day, May 7. The ice broke up in Big Lake. 

May 9.—Eggs taken November 14 are all hatched. 

May 10.—Ice broke up in Grand Lake. 

May 11.—Lot 7, Schoodic eggs, begin to hatch [taken November 16]. 

May 14.—Lot 7 all hatched, Lot 8 [taken November 18], begins to 
hatch. 

May 15.—Lot 8 all out; lot 9 [taken November 19] begins to hatch. 

May 17.—Lots 9 and 10 all hatched. These are the last eggs. 

May 22.—Lots 1 and 4 turned out. Also the earliest of the Penob- 
seot fry. 

May 26.—Second lot of Penobscot fish turned out. 

May. 30.—The last of the Penobscot fish turned out. [In number, 
266,240 ; there having been a loss of 760.] 

June 15.—Three men took 84 Schoodic salmon with fly to-day: wind 
southwest, strong. 

June 26.—The last Schoodic salmon turned out. 

June 28.—Closed up. 
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TABLE I.—Spawning operations at Grand Lake Stream, Maine, November, 1881. 


Date. 


Fish at first handling.* 


Females. 
Ripe. | Spent. 
166 13 
AVS Seecc 
46 it! 
400 eee ae 
MEW Bapec fac 
15 2 
5 if 
6 2 


Total. | Males. 
Un- 
ripe. 
609 | 238 | 192 
94 44| 21 
123 48 | 28 
109 32| 36 
33 2| 6 
50 17| 16 
18 2| 10 
15 Bhi 
1,051]; 398| 31 


322 | 19 


1 


Females spawned. 


2 | First time. 


621 


Second time. 


601 


ing defective 


Females yield- 
eggs.t 


Eggs taken. 


| 


Number. t 


235, 000 
40, 000 
110,000 
130, 000 
116, 000 
150, 000 
90, 000 
47, 000 
29, 000 


947, 000 


*In these columns each fish is recorded when it first comes to hand, and the footings show the total 


catch. 


tIn most cases the defective eggs were few in number, sometimes but 1, 2, or 3. Doubtless there 
were some with defective eggs that the workmen neglected to report, and probably the blank on the 
10th is in consequence of some such omission. 
{These figures are obtained by adding the number rejected at the daily pickings to the number 
measured out at the time of dividing the eggs in winter. 
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XXV.—STATISTICS OF THE SHAD-HATCHING OPERATIONS CON- 
DUCTED BY THE UNITED STATES FISH COMMISSION IN 1881. 


By CuHas. W. SMILEY. 


From the reports of the various persons in charge of shad-hatching 
stations during the spring of 1881, and from the reports of messengers 
in charge of shipments, I have prepared a series of six tables to show the | 
operations at each station, and the seventh for a summary exhibit. From 
these it will appear that 87,441,000 eggs were obtained and hatched 
with an average loss of 20 per cent. A comparison with the number of 
shad hatched in previous years is of interest, and the constant increase 
gratifying. 


Number of shad hatched: 


eee lo hare col Sin cae ajay ee 16, 842, 000 
MM cco ei E Rasa a, RTO) CAINS eA 29, 473, 000 
A on Ne Geel eet oes cass wah ata a 70, 035, 000 
eg teslinglusive...-.2..+.+%s2)s..2s4-2 Sey. ay 172, 423, 350 


Of the fish hatched, a part were deposited in waters near the several 
hatching stations, as follows: 


Deposited in local waters: 


eo. a ae ene mens 5, 587, 000 
es Loe si anes. Hata ates 7, 864, 600 
RIM ion ae Vata Ueciecie dargeed oo eee 46, 518, 500 


Of the fish hatched, the number transported to other waters was as 
follows: ‘ 


Transported to other waters: 


Ps Gs | ue a. Os ean ses cee 10, 002, 500 
ae hte A nagar oka te a, 20, 761, 400 
Hee oh. cc ru oobrateboawe Prana e us otek _.. 23, 516, 500 


The number of shad deposited within the waters of the different 
States the present year was as follows: 


1S ECUIBIS  SRRR ec ee on a Sei Se 2S ae Me eee 1, 000, 000 
_ CEASE «2.6.3 aa Ra Re ni an A Yon ca) ee 940, 000 
Pee tOr COM MDIA . ~.6\. 5. oe sieiee sca 5 emis eeleveis's & »  eteletave rere 205, 000 
Ree MMPeTStM re ake 2 as 2 nla wid ors sseidierts  <)6 sesh Mele pietateralorabere sane 1, 800, 000 
LITO 2 > sch eA Gm Speed SEER Ss odleg so ti Mpa animes sce ste 1, 100, 600 
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ANSAs wigee eee es (ses ee rterate o\wiSia wits apelin ainisighe see 200, 000 
Mentuck yess ses fos Sale s/diare o/s Riel otters oie eee 707, 000 
Maine....... A ee ee On or Saree ss eee: Soa = - 1, 150,000 
NEE VA AIS ise) fc ais Sins a's nace seis a'a/cie neo wae ine ele eee 24, 705, 000 
Norah arouina 4. <.-0- 2. bees ints bJo id wise iaate a ale eres ean 4, 357, 500 
ROTA eee aaa Sisicton std ae wiciniela laters sha stata ase etal etetaia alt fo 1, 020, 000 
Pennsylvania 6x: .2 tbe Wit osieoe tres wie) sachs Cate d beta ee 3, 500, 000 
Bhodey island.) 2 2 ciiele eetala nie Sahcneraore Seine cade ses: Ete 500, 800 
Sonth Carolina)... 2 0. al Sais ise Ree eee cciee © sera eee 620, 000 
PRCHMOSSEG) 2 cite ele << ieiai-h oe einhelaisiale Pinta aimee le ca. 5\ 0/6 ee 400, 000 
BONGN oe oioiass~ nie el soars aie.) = = alae a eielale e lete lenin ia - 277, 00 
Warginia . 2.25 =. esta whe ate ak rat ming esa Se we od oo eae 24, 280, 000 
WWest Vareitia, 2258. oe 2. CeO eae s ae a 175, 000 

Patent Sa fave fora Sia Sore BER tyes Liokiwes els. 6, eh Ieee 67, 002, 500 


Fuller particulars of these deposits, the time, streams, places, &c., 
will be found in the tables of distribution—Tables VIII and IX. 

For comparison with the number of shad sent to the various States in 
the years 1872~80, see summary tables published in another part of this 
volume. 


TaBLE I.—Record of shad-hatching operations conducted by United States steamer Fish 
Hawk, Lieut. Z. L. Tanner, commanding, at Capehart’s Wharf, in Salmon Creek, Avoca, 
N. C., from April 12 to April 30, 1881. 


os 

| Ripe shad taken. E 3¢ oe 

Eicchuameniame Me 

Date. = s s 3 i eI 

a 
: é ra n lt acoz 
Males. | Females. eo 0 2 as #28 
a SS Fe a 

Ee OL ie aati a a 3 3 66, 000 66, 000 |-c-cveonceee| =e 
Te 3 A EI 2 2 68,000 00: incon ntf-secen sence aaa ar 
sae cieteiees SATIN Ghee | 4 4 117,000 |.---2-0-cocd|ue-ceoeceees ea 
AGW Sie Resse eS ee 1 1 5000, |. .-.-020+00s|-ceacn Sake ae 
Th a ee RP SP” 9 8 182, 000. |. -....-o5c-.|cccee accel 
Otay Mia os ae sted 3 3 107,000 | on. ccs.0k 4]sneabesaceee eee ane 
Qe atiecwicslsses cae sceecn ae 11 11 332, 000: |. oo bcc ace wcll s cicte ction mete | eterna 
Sg aay See AL ie 21 21 649, 000 149, 000 ,|..<2 .c ste oe 
agri ane eeeas STARE ¢ 18 18|  489,0 : Fil Paes GT 
2b sccn tae cdaseeccsa cekoee 28 28 929, 000 41,.500'\|... «sccm * 
OO rcmak alscd teeta eens aune'es 34 32 979, 000 §2;'000" |. heen z 
he eece ines ote = cians ie oecles 32 30 931, 000 000 ||. . 26 eo caee ween eroee 
AG et aielenioia a cine aloasieisietalas 11 10 298, 000 41,000 | F<.00 See el eet eer 
DOE eRe ss con aicleeldicsissaace 13 13 432, 000 34, 000 498,000) ||Se amen te ties 
SURE en Nal cee: 5 5 166, 000 8, 000 830,000 | *3, 029, 500 
EB DE cea leienlc niecin:cic ma eeslere'c| uwasin'ssolcloe'|-teem see Satlllocesieie se cies 500,000: |. ccacnceces| eaeeeeeeeens 
DERG ee aa eI olen alae ake peat ge te 379, 000 |s.-.cscnt coe Sas eee 
Motel. setsec cis ace ceanicews 195 189 | 5,727,000 | 1,369,500 | 1,328,000 8, 029, 500 


*Captain Tanner states that these eggs were transferred to North Carolina Fish Commission at 
various times. 
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TABLE II.—Record of shad-hatching operations conducted by M. McDonald, at Gunston 
and other places on the Potomac River, under the direction of the United States Fish Com- 


mission, from April 20 to May 30 inclusive, 1881.* 


Date. 


Eggs obtained. 


Eggs lost. 


Fish released in lo- 
cal waters 


Fish transported to 
other waters 


May 


Total . ../184, 150 


a 
Eg. 
nm 
zs : 
oO : oO 
is g g 
i=] 
aa | 3 | 2 
to, oe do 
ao e & 
4 n a 
5,000| 3,534] 4 
5,000| 2,479] 1 
5,000} 2,801| 5 
5,000 | 3,597 |...... 
5,000] 4,616] 30 
5,000; 4,567, 28 
5,000 | 4,783 | 11 
5,300} 3,997] 31 
5,300] 4,938] 21 
5,300 | 5,046] 20 
5,300 | 3,761] 15 
5,000 | 2,635] 20 
6,650 | 7,067] 50 
6,650 | 5,178| 90 
6,650 | 5,678] 90 
6,350 | 4,682] 50 
6,350 | 5,101] 101 
6,350} 4,951] 51 
6,350| 4,698] 17 
6,350 | 2,977] 41 
6,350 | 1,907] 36 
6,350 | 2,909] 21 
6,350! 3,191! 4 
6,350 | 2:059| 17 
6,350 | 2.357] 46 
3,650 | 2,840] 63 
3,650 | 1,835] 162 
3,650 | 1,797 | 27 
3,650 | 1,937 | 77 
3,650 | 1,656] 30 
AEC an ae 
3,650 | 1,481 | 17 
3,650 | 1,544 | 107 
3,650 |. 1,046 | 54 
2350| 1,481| 4 
850] 1,554| 43 
850 | 1,397| 74 
850| 826] 12 
550 | 1,144 |..-... 
120, 047 |1, 470 


1, 530, 000 


1, 565, 000 
500, 000 
1, 220, 000 
1, 060, 000 
620, 000 
100, 000 
510, 000 
1, 360, 000 
1, 880, 000 
4, 870, 000 
800, 000 
2, 290, 000 
900, 000 


2, 200, 000 


§43, 200, 000 


settee eee 


25, 000 


133, 000 
101, 000 
100, 000 
119, 000 

10, 000 
650, 000 


350, 000 
““"900, 000 
250, 000 


870, 000 
t1, 619, 000 


| 7, 905, 000 


625, 000 
1, 510, 000 


1, 130, 000 
230, 000 


26, 515, 000 


250, 000 
250, 000 
350, 000 


1, 000, 000 
300, 000 
1, 100, 000 
300, 000 
1, 000, 000 
1, 000, 000 


5, 950, 000 


Where released in local 
waters.t 


Pomonkey, Md. 


Guuston, Va. 
Gunston, Va. 
Do. 
Gunston, Va. 


Do. 


Gunston, Va. 


Gunston, Va. 


Gunston, Va. 


Gunston, Va. 
Gunston, Va. 
Fort Washington, Md. 
Fort Washington, Md. 


* For a more detailed statement of this work see report of M. McDonald. 
+ For details of deposits of fish see tables of distribution. 


5 


220,000 of these eggs were used in experiments; the rest are unaccounted for; probably a loss 
Of this amount 2,630,000 eggs were sent to navy-yard station. 
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TABLE III.—Record of shad-hatching operations conducted by Frank L. Donnelly, at Navy- 
Yard Station, Potomac River, under the direction of the United States Fish Commission, 


from May 4 to June 2, 1881. 


Lo! 

© 

= 

Date. = 

nm 

oD 

ou 

i) 

1881. 
May 4 200, 000 
5 200, 000 
6 270, 000 
tf 370, 000 
9 430, 000 
10 300, 000 
11 230, 000 
12 65, 000 
13 100, 000 
1 Ye Eee eee 
16 35, 000 
17 70, 000 
18 180, 000 
19 300, 000 
20 865, 000 
21 450, 000 
23 375, 000 
24 500, 000 
25 | 71, 600, 000 
26 
27 +720, 000 
28 1120, 000 
29 

30 +355, 000 
DUNE) 2 loess scas=s5' 
Total . ..| § 7, 730, 000 


Eggs lost. 


in local wa- 


Fish released 
ters. 


ed to other 


Fish transport- 
waters. 


ewer e ween ee 


460, 000 
260, 000 
410, 000 
290, 000 


220, 000 
150, 000 


ee ee ee 


170, 000 
280, 000 
500, 000 


£3, 465, 000 
200, 000 


3, 850, 000 


205, 000 


H. E. 
C. W. Schuermann. 


Messenger in charge of transfer.* 


J. Frank Ellis. 
G. G. Davenport. 
Do 


N. Simmons and C. W. Schuermann. 
C. A. Stewart and C. W. Schuermann. 


Quinn. 


C. W. Schuermann. 


N. Simmons. 
N. Simmons and C. A. Stewart. 
Geo. H. H. Moore. 


150,000 | W. H. Jenkins, jr. 


3, 075, 000 


* For final destination of these fish, see tables of distribution. 
t Of these eggs, 2,630,000 were received from Potomac barges. 
t Eggs unaccounted for; probably lost. 
§ OF this number, 600,000 were reported turned over to M. McDonald on his assuming charge of the 


Navy-Yard Station. 


TABLE IV.—Record of shad-hatching operations conducted by Frank N. Clark, at Havre de 
Grace, Md., on the Susquehanna River, under the direction of the United States Fish Com- 
mission; from May 15 to June 13, inclusive, 1881. 


od 
oO 
A 
3 
Date. = 
a 
ap 
<3) 
1881. 
May 15t| 6, 625, 000 
16 275, 000 
17 375, 000 
18 135, 000 
19 105, 000 
20 150, 000 
21 210, 000 
22 400, 000 
23 900, 000 
241 1,410, 000 
25 705, 000 
26 750, 000 
27 765, 000 
28 450, 000 
29 325, 000 
30 250, 000 
SLs esse gateesee 
June 1 50, 000 


Eggs lost. 


75, 000 


: mane Sh 
3 ee S58 
3 a oes D2 S . ¢ 
35) 38 Brees Messenger in charge of trans- 
| HS o fee = fer.* 
H 
a aAs cha 
— FH Fy 
4,101,000 | 4,101,000 |..-.-....... 
1, 566, 000 566,000 | 1,000,000 | J. P. Creveling. 
100, 000 MOONO0O saeco 
"260,000 | 260,000 |-...-.....-- 
1,048,000} 48,000 | 1,000, 000 | J. P. Creveling. 
330, 000 3507000) | Seeseeace ese 
365, 000 3E5Q000 || Sse tees eee 
825, 000 S20; 0000 eecemcesens ) 
1, 900, 000 400,000 | 1,500,000 | J. P. Creveling. 
GTONO00 Nee eencier RAE poocoecasac 
925, 000 400, 000 900, 000 | C. W. Schuermann. 
NOOSO00 8 eee sees eee 
260} 000) Sseestee eee Goce ceemseee 


* For final destination of these fish, see tables of distribution. : ; 
t May 15 includes a number of previous days’ operations which cannot be given specifically. 
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TABLE IV.—Record of shad-hatching operations, §c.—Continued. 


Eggs obtained. 


Total -.. 


15, 030, 000 


Eggs lost. 


1, 470, 000 


Fish hatched. 


150, 000 
450, 000 
300, 000 


| 
i 


13, 560, 000 


ror 
S & HO 
5 te 
= ao. 
= ae Messenger in charge of trans- 
ASG ers fer. 
| 
288 ZOE 
FA taal 
seeelcssceee 775, 000 | C. W. Schuermann. 
ete 90, 000, 
3660; 000 
8, 385, 000 | 5,175, 000 


* Remained on hand at close of daily reports; probably deposited in local waters. 


TABLE V.—Record of shad-hatching operations conducted by Marshall McDonald, at Navy- 
Yard Station, Potomac River, under the direction of the United States Fish Commission, 
from June 1 to June 25, inclusive, 1881.* 


Length in fathoms of 


visited— 
Date. 
Haul- ‘ 

eines Gill-nets. 
PORE | Pema ease) oves cu. ce =k 
2 550 7, 200 

3 250 7, 200 

4 250 7, 200 

5 250 7, 200 

6 250 7, 200 

a 250 7, 200 

8 250 7, 200 

ON Ras oes oaes 7, 200 

0 ee 7, 200 

pita | ee 3, 200 

AA Se ee 3, 200 

1p | Pe 2 3, 200 

12 | eos aia 3, 200 


109, 600 


Shad taken. 


| Ripe females. 


Eggs obtained. 


330, 000 
450, 000 


200, 000 
290, 000 
170, 000 


127 


3, 840, 000 


Eggs lost. 


270, 000 |. 


240, 000 


ed to other 


Fish transport- 
waters. 


| Messenger in charge 


of transfer. 


100, 000 
200, 000 
200, 000 
200, 000 
150, 000 
670, 000 


400, 000 


200, 000 


1, 140, 000 
120, 000 


3, 800, 000 


W. H. Jenkins, jr. 
F. L. Donnelly. 


G.G. Davenport. 
lis and Moore. 


& 


Quinn, Schuermann, 
and Simmons. 
F.N. Clark. 


J. F. Ellis. 
C. A. Stewart. 


* For a more detailed statement of this work, see report of M. McDonald. 
t Received from Frank L. Donnelly’s navy-yard station. 
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TABLE VI.—Record of shad-hatching operations conducted by United States steamer Fish 
Hawk, Lieut. Z. L. Tanner commanding, at Havre de Grace, Md., in the Susquehanna and 
North East Rivers, from May 5 to June 5, 1881. 


June 


Date. 


Ripe shad taken. 


Males. 


=} cos £H 
5 ze | ee 
= a 23 qa 
S oe ok 
] 2 2 aoe oS 
Females. ee Bo < AS a3 FS 
<>) & & 

6 182, 000 || oe < a1 2 sea 'atticl| <i ete oer eer ate 
17 462, 000: |. -555 2 Sc05| sc See a | 
21 506; 0009 | oe sercciesercicte| hae etre ete eee 
47'|. 1,'660;.000.|:-.c-cessclsceeeeeeeee eee 
11 B41, 000 || asec en oe ere lntel| cloratm late state eee ee 
28 918,000 | 22226 seceecl See ee eee 
30 979:'000! |) 2 Sacco. ce 660, 000 

8 265: 000)|ceseecseunee 1, 660, 000 

9 948° 0001 |e saeeceeee 830, 000 
12 3570008 saan 2k 598, 000 
11 BOT OOO M diocese 979, 000 
13 424,000) | o(<5.2.55 olee(s.cis| Ae ararate oe et] eee 

8 957: OO0N|Lncseeeoeee 498.000) |b 22aaeeeeeee 
14 4232000) Seance ceesee 166;000 | |Seeeeeee oe 
25 781, 000: |. staseccoce. seston nee eee 
4°] 1,792,000. |!s.2.255 2 2c) Se ee 
19 291), 000" |... cco ocean omar ee ae pia 
23 650000). 2 oo eee ee 325,000 |/.-2 1. - semi. 
15 4635000" |2ae- soeee 313;,000) |= - Sec eeeete 
31 781, 000)| soc. cas cheer 275;000 |. oaccmceeee 
43" tf5 062; O00) nsi ce seen 406; 000: [5222222 see 
22 625: 000! se eeee ee 1, 250/0005| Sas seems 
25 675: 000: beara 50080000) ce 2 eeceeeee 

1, 250, 000 

500, 000 

312, 000 

125, 000 

300, 000 

524 | 15,444,000 | 2, 871,500 | 10,085,500 | 2, 487, 000 


PES 
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XXVI.—REPORT. OF DISTRIBUTION OF CARP, DURING THE 
a OF 1881-82, BY THE UNITED STATES FISH COMMIS- 
N, 


By MarsHaALL MCDONALD. 


The first applications for German carp were filed in 1876, one year 
subsequent to the successful importation of this fish and to the estab- 
lishment of breeding ponds at Druid Hill Park. The total number of 
applications filed during this year was 3. In 1877 the number in- 
creased to 20; in 1878 to 98; and in 1879, when the first distribution 
was made, the number of applications for the year was 324. 

The fragmentary records of this first distribution show that there were 
distributed directly to 181 applicants 6,203 carp, being an average of 
34 to each applicant. In addition there were distributed to State Com- 
missioners and agents of distribution 4,743 carp, making a total dis- 
tribution for the year of 10,946 carp. 

In 1880 the number sent to applicants direct had risen to 31,443, and 
to State Commissioners and agents 19,021, making a total for the sea- 
son of 50,464. 

In 1881 we were confronted with the problem of distributing 160,000 
fish over a much wider geographical range and at a consequent increase 
in the cost per applicant. 

To relieve the messenger service of the pressure of the increased 
work, and to reduce the cost of the distribution, recourse was had to 
express shipments in all cases where applicants were willing to defray 
the increased cost of delivering. The shipping packages first used were 
wood-bound tin cans, holding about eight gallons of water, and making 
a shipping package weighing about 65 pounds. The principal lines of 
express transportation promptly responded to the request of the Com- 
missioner and arranged a tariff of reduced rates of charges to all points 
reached by their routes. Even at the reduced rates the cost to appli- 
cants of express delivery was quite a serious matter, ranging from $1 
for the nearest points to $6, $8, $10, and $12 for the more remote. 
Early in the season, by direction of the Commissiener, a half can was 
substituted for the can first used. This materially reduced the weight 
of the shipping package and the express charges in each case. Parties 
receiving these cans had the option of retaining them at a stipulated 
price or of returning them. When parties declined taking the cans, they 
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were, under our arrangements with the express companies, returned 
free. 

The distribution made prior to December 15 was accomplished by the 
methods above indicated; meanwhile experiments were inaugurated 
looking to reduction both in the weight and bulk of the shipping pack- 
ages. 

An account of the result of these experiments will be found in Vol. I, 
p. 215, Bulletin of the United States Fish Commission. So satisfactory 
were they that early in December I was instructed by the Commissioner 
to take charge of the Division of Distribution, and to inaugurate, sys- 
tematize, and perfect the more economical methods of distribution ren- 
dered practicable by the reduction in the cost, size, and weight of the 
shipping packages. The standard package adopted was a covered tin 
bucket having a capacity of 4 quarts. For facility of aeration several 
holes were punched in the cover of each bucket. 

A shipping-tag with room for the address on one side and the requi- 
site printed instructions on the other was devised by Mr. 8. C. Brown, 
so as to inclose securely a blank postal receipt, to be filled and returned 
by applicant on receipt of the fish. The buckets were to be returned by 
the applicants in all cases, the cost of the same (20 cents) being added 
to the express charges, and collected from the express agent in advance. 

Where a number of buckets were to be sent to one destination, for 
convenience in handling and better safety in transmission, light crates 
were prepared, each having a capacity of 16 buckets, and weighing about 
100 pounds. As from their shape several of the crates may be stacked 
up on each other, it is practicable to pack 1,000 fish on a floor-space not 

greater than that occupied by two of our ordinary transportation cans. 
The convenience and economy of these methods of transportation is 
therefore apparent. 


Shipping crate. 


All arrangements having been perfected and all necessary material 
having been collected, express shipments were made in the small buck- 
ets instead of the larger tin cans, to all points within a radius of 500 
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miles from Washington. The weight of the shipping packages was thus 
reduced from 60 pounds to about 8 pounds, with corresponding reduc- 
tion in express charges. 

At the time I was placed in charge of the work of distribution mes- 
senger shipments were in progress in the South Atlantic and Gulf 
States, portions of Georgia, Alabama, Mississippi, and Tennessee, and 
all of Florida being at that date (December 15) still unsupplied. The 
messenger lists necessary to regulate the distribution were at once pre- 
pared, and the fish destined for the supply of Southern Georgia and 
Florida sent forward in charge of Mr. Newton Simmons. Mr. George H. 
H. Moore and Mr. F. L. Donnelly were then in the field, one in Ala- 
bama, the otherin Mississippi. They were directed not to return to Wash- 
ington, but to await instructions at Meridian and Jackson, Miss. To 
these points messenger lists and explicit instructions and the number 
of carp necessary to complete the distribution were forwarded by ex- 
press from Washington. These bucket shipments reached them in ex- 
cellent condition, and by December 24 the distribution in the sections 
referred to had been completed. Texas, with 950 applicants, Arkansas, 
Indian Territory, Western Louisiana, and Missouri, with an aggregate 
of 150 widely scattered applicants, still remained to be supplied. It was 
planned to accomplish this work by one movement of our reftigerator 
car No.1. All details of the distribution were arranged before we ieft 
Washington, the route to be traversed definitely determined, and no- 
tices forwarded by mail to each applicant informing him at about what 
date to expect his fish. So far as practicable, arrangements were made 
by which each should receive his fish either from the car en route or 
from one of the messengers temporarily detached for the purpose of sup- 
plying those remote from the route traversed by the car. It was not 
thought safe to attempt to carry more than 12,000 fish in the car. It 
was therefore arranged to have the additional number needed forwarded. 
by express in lots of 2,000. Arrangements were made to have the fish 
rested and the water changed at Saint Louis. As these methods were 
novel, and the results considered doubtful by the most experienced mes- 
sengers, it was thought best that I should accompany the expedition in 
order to enforce the observance of the necessary conditions of success 
and to take the responsibility of whatever failure there should be. It 
was thought prudent to make use of both methods of transportation. 
The complement of the car was therefore made up as follows: 40 large 
cans containing each 100 carp; 7 large cans containing each 150 carp; 
18 crates containing each 320 carp; 3 crates containing each 400 carp. 
This made a total of 12,000 fish in the car. 

The crew of the car consisted of Mr. J. F. Ellis, messenger in charge ; 
Newton Simmons, George H. H. Moore, M. S. Thompson, messengers ; 
and the cook. 

We left Washington at 4 p. m. January 3, 1882, going through to 
Saint Louis on the fast express of the Pennsylvania Railroad. I did 
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not think it necessary to examine the fish or change the water until 
we reached Saint Louis, where all the cans and buckets were overhauled 
and the water changed except in the crates containing 400 fish each, 
which were left undisturbed until we reached Texarkana. The fish were 
all found to be in good condition and the change was made rather as a 
precaution than as a oecessity. At Washington I had placed 100 fish 
in a 6-quart bucket as an extreme test. At Saint Louis these carp 
showed signs of suffering and were turned over to Dr. Steedman. From 
Saint Louis seven buckets of fish were forwarded by express, to ap- 
plicants in the first Congressional district of Iowa, who had been over- 
looked in the previous distribution. They reached their destination 
safely, though two days en route and in very severe weather. 

On the 5th of January at 9 p. m. the car left Saint Louis by the Iron 
Mountain route and reached Texarkana the next day. On the way fish 
were delivered to all applicants in Arkansas who were accessible, postal 
notifications having been previously sent from Washington directing 
them when and where to meet us. At Texarkana a complete change of 
water was made on all the fish. The three crates of 1,200 fish which 
had not been touched since leaving Washington were found to be in fair 
condition, though a few were dead and the remainder apparently weak. 
They had traveled three and a half days without any change of water. 

The rise in temperature as we proceeded south made it prudent to 
take measures looking to refrigeration. Application to the railroad 
authorities procured a ton of ice, which was placed in the ice-chests, and 
the refrigerator portion of the car maintained at a temperature of 50° 
from that time onward until! the distribution was completed. 

At Texarkana I detached Mr. Moore with a supply of fish for Shreve- 
port, Western Louisiana, and for such applicants in Texas as he could 
reach conveniently by the route he traveled. Mr. Simmons was sent 
with a supply for applicants along the narrow-guage road between Tex- 
arkana and Waco. 

After remaining at Texarkana twenty-four hours in order to rest the 
fish and to give due notice of our coming, we started Sunday morning, 
January 8, for Sherman, Tex., delivering fish on the way to all appli- 
cants in that section of the State. Moore rejoined the car at Dallas, 
and Simmons at Fort Worth, while I proceeded from Sherman to the 
Indian Territory to supply applicants in the Choctaw Nation, and re- 
turned via Sherman to Dallas. 

Dallas being the point to which the express shipments were to be sent, 
I had arranged to rendezvous the car and all the messengers there, and 
thought it best to await the arrival of all the express shipments, as it 
would be safer to transport the fish south in the car than to trust to 
their being forwarded by express. The first lot forwarded from Wash- 
ington came as far as Saint Louis in charge of Messenger Donnelly; 
there the water was changed, and the fish expressed to Dallas. Don- 
nelly remained at Saint Louis to re-ship subsequent lots, which followed 
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at intervals of twenty-four hours. These shipments, amounting to about 
6,000 fish (scale carp), reached Dallas in fair condition, though they were 
much weaker than the leather variety brought in the car, and less fitted 
to endure rough travel. 

From Dallas the car with the full complement of messengers pro- 
ceeded to Austin via Hearne, supplying as arranged all applicants along 
the route. In order to provide for supplying the numerous applicants 
in the vicinity of Corsicana it was found necessary to lie over at that 
place twelve hours, the train agent kindly making arrangements to take 
us up on the next train. On reaching Austin I was met by Mr. RB. R. 
Robertson, the Texas Fish Commissioner, who was kind enough to take 
charge of the delivery of carp to applicants in that vicinity. From 
Austin we proceeded to San Antonio, where I remained, but sent the 
ear on to Laredo. At Laredo Mr. Ellis was detached with enough fish 
to supply applicants in the extreme south of the State. From San 
Antonio we returned via the Sunset route to Houston, where I left the 
car, and with Messenger Thompson proceeded via New Orleans to Wash- 
ington. I delivered on the way fish to isolated persons who could not 
be reached in any other way. Meanwhile the car proceeded to Houston 
and was here joined by Mr. Ellis, who had been instructed from Wash- 
ington to take the car to Saint Louis and await further orders. 

The routes traveled by the car and detached messengers were planned 
so as to completely reach every part of the State, and the measures 
taken beforehand to notify applicants were so thorough that of upwards 
of 800 applicants not more than 7 were unsupplied. 

The fish were delivered to the applicants or their authorized agents, 
or else they were left at the most accessible point and the recipient so 
notified. 

The satisfactory issue of our work is largely due to the liberal facilities 
accorded us by the various lines of railroad traversed. Anything in the 
way of supplies or service was unfailingly rendered. Special acknowledg- 
ments are due Mr. H. M. Hoxie, the general manager of the Saint Louis, 
Iron Mountain, and Southern Railway. From Saint Louis westward 
until our return to that point, free transportation for car was granted 
on all lines of railroad traversed by us. 

The result of the work demonstrated that in making shipments by the 
car-load we can carry a much greater number of fish by using small 
buckets instead of cans, and also that buckets can be used with great 
advantage and economy in shipping by express, provided the passage 
does not last more than thirty-six or forty-eight hours. Iam not satisfied, 
however, that this mode of shipment is practicable in warm weather. 
This must be decided by experiments. 

The State of Texas seems to possess extraordinary facilities for yyant 
ing carp, and as many of the recipients went to great expense, oht that 
pare ponds it is believed that carp-raising will soon become , gontaining 
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The following summary of the distribution by States is respectfully 


submitted : 


Summary of carp distribution for the year 1881~82. 


State. 


Arkansas 
California 
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TOMA Peete reek c= teow ass cone meece ech eamesee 


iMassachusebts =-2-<==05 sss fec2- a0 aes beee 
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IMSNNESObA sa ecc ceomss oe es oes sae e ee ceas 
MAISSISSED Dees co cete ee eine ete rican cere 

IMPISSOUDI Etec ccnw ores ee tbos cee l cencs cs 
Mona a ee oes come eee tsise aces aes 


IG ar ain eer ealoate heme ss ony. center 
New Hampshire .....----- ete ene ae cee 
ING CESOY sa een easton Seen seen ee 
Ne wAMIGXICOm,-4 22 Soceses as owes cee seese oe 
PNG Wi MOTKer sr Mouse enanur enact bec olchs 


Clint ee Soca ese ae ee ea are Beers 


Pennsylvania 22-252. 
Rhode Island .....- : 
Sot Carolina ves -oe =. seo oee ce Sot ee ee okes 
MRENTMOESSBO Le aeons oceescn cowasaeesose as 


Piemonte sces cece coe oe teee ese HSOOOc 
ANON di oecs ta sene caeeteaestectecens cone 
Miaphington ti ssse2ts-ncnese enc sseem sate 
DMeStVATPINia esse. cee esta eetee one 
VISGONSINY eee eset een abe s ame ccc 
NUN Mb bg a one Satige oacere ceeecseE ooneae 


OC fee fe = os a os BO o- 
pe |e |ee8/.8 | 2 | ea 1a. 
°° = Peco | 2 od Sad 22 
D ten) Niece ah | re ee So 23 
Sa _|SRe) Sas | oa Ba |Sda| da 
a ra [seep re =i 2a] 58g 
a) Frit - oOo] AO. Be RRS es 
= O2ZA Ons | "as SH oan a 
a2 |adelsepn|ae2| so | eee) eo 
Be |584|s82/sSa] 8a B5s| +s 
A A A a a Aa a 
38 28 60 88 1, 856 70 158 
Oh a So eemeneniee bememer gr Lee if 7 
17 5 28 33 818 5 38 
DAT eee (eect emanate BABOON 38 38 
9 | AO Se 1 20 18 19 
8 21 71 92 2, 220 14 106 
Bemis i ssehele ce teeta hae 8 18 
3 16 42 | 58 2, 100 1 59 
Saossee 1 3 | 4 86 7 11 
11 2 | 23 | 25 45 5 30 
94 30] 380] 410 7, 681 133 543 
| ARS OA AE |e Sat 2 2 
62 23 139 | 162 2, 844 24 186 
52 135 10 145 3, 896 27 172 
set Nate a lb | 16 | 16 Sil seeeeeee 16 
29 1| 15 16 292 28 44 
45 5 | 105 110 2, 366 17 127 
70 7 489 496 9, 732 84 580 
24 1 51 52 1, 276 6 58 
6 tear 6 116 5 ol 
23 15 240 255 | 22, 424 9 264 
10 24 3 27 745 21 48 
20 3 37 40 1, 848 9 49 
18 4 1 5 100 17 22 
5D 139 389 528 9, 445 97 625 
50 2 208 210 4, 126 54 264 
Doli te Wohl ele ee ati ened “Lee 2 2 
11 6 | 1 7 120 8 15 
Dale oem fat bakates Bact awe Pee i. 2 2 
6 6ySee ee 6 140 5 11 
19 49 | 21 70 1, 352 11 81 
Ay) eee epee Pemaer sa re, See 6 6 
40 140 50 190 4, 616 68 258 
56 47 115 162 3, 104 91 253 
62 172 35 207 4, 258 89 296 
13 3!| Fea eee Breet ere ce 35 35 
54 209 141 350 7, 256 73 423 
4 5 20 25 1, 140 2 2 
26 9 236 245] 11,884 11 256 
46 34 165 199 4, 200 55 254 
112 15 926 941] 16,580 9 950 
5 Bul eeseeee 5 130 5 10 
3 0 ee 4 76 2 6 
68 172 304 476{ 11,669 30 506 
BA SSA Te he ae ws Bese il 11 
21 35 41 76 1, 935 6 82 
19 10 4 14 296 15 29 
ii Saeed 2 2 200 2 4 
1, 256 | 1,387 | 4,371 | 5,758] 143,696 | 1,244] 7,002 


The number actually sent out in 1881 was fromsix to eight thousand 
greater than appears from the subjoined table, many having been dis- 
tributed through agents whose reports were not available when this 
table was made. There should also be added the number of carp dis- 
tributed in the spring of 18582, those being of the 1881 crop and amount- 

the... to five or six thousand. The crop of 1881 aggregated about 160,000, 


ington u 
there the w. 
nelly remain 


XXVII.—EXPERIMENTAL INVESTIGATIONS UPON COD HATCHING 
AT WOOD’S HOLL, MASS., DURING THE WINTER OF 1880-’81. 


By MarsHALL MCDONALD. 


In November, 1880, a station was established at Wood’s Holl, Mass., 
with a view of continuing the experiments in cod-hatching which had 
been conducted at Provincetown the previous winter. Capt. H. C. 
Chester was in charge of station, which was equipped with engine, 
pumps, and reservoir for the purpose of securing constant circulation of 
salt water through hatching apparatus. Having submitted to the Com- 
mnissioner plans of an apparatus which it was thought would be adapted 
for the hatching of floating eggs, I was directed by him to proceed to 
Wood’s Holl and conduct the experimental investigations there. 

The form of apparatus first proposed was an inverted funnel, the 
lower end of which dipped below the surface of water contained in the 
trough, upon which it rested, the supply of water being brought in by 
a tube at the upper or smaller end of the funnel, so that when once 
filled with water the column was maintained by the pressure of the air. 
In this way the movement of the water through the cone, or funnel, was 
similar to that in the ordinary upright cone used for hatching heavy 
eggs, except that the current was from above down instead of from be- 
low up. It was supposed that the buoyancy of the eggs would counter- 
balance the downward movement of the current of water, so that the 
eggs would be kept in suspension in the funnel. This apparatus an- 
swered very well fora few days after impregnation of the eggs, when 
they were much more buoyant than at a subsequent stage. In a short 
time, however, either by becoming loaded with sediment, or by actual 
increase of specific gravity, the buoyancy became less and less, and the 
eggs were carried out and lost. This apparatus, though promising in 
results on first appearance, proved in practice to be a failure, no eggs 
whatever having been hatched in it, the several lots used being entirely 
lost. 

As all eggs require constant accessions of fresh water in order to 
secure development, it was evident that some form of apparatus must 
be had recourse to in which the water could be continually renewed 
without carrying off the eggs in its efflux. These eggs being buoyant 
and occupying a layer at the surface of the water, it was thought that 
by introducing the water into the lower part of the vessel containing 
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them and then withdrawing it through the same opening the neces- 
sary change of water could be effected. In order, however, to accom- 
plish this alternate influx and efflux of the water conveniently, it was 
necessary to make use of some automatic device, so that the work 
could go on without the continual supervision of some expert. The 
method by which this was effected is shown in the accompanying 
sketch. 


Fe 


Apparatus for hatching buoyant fish eggs. 


In all of the various forms of apparatus that were used at different 
times during the season, a certain percentage of eggs was hatched, where 
no accident intervened to terminate the experiment abruptly. The per- 
centage of loss, however, was very large—much larger than could be 
tolerated in any method where practical results in hatching were to be 
looked for. These losses were to be attributed mainly to two causes: 
the increase in the density of the eggs as incubation went on by the 
accumulation of sediment, and the inferior density of the water em- 
ployed as compared with sea water. Could these methods have been 
used where water of the density of the sea was available, and where 
perfect means of filtration could be provided, I have no doubt but that 
all the forms of apparatus used would have given good results in hatch- 
ing. , 
The largest percentage of hatching was attained in the upright glass 
funnels, in which the eggs, twice a day, were thoroughly washed by a 
jet of water, the effect being, by the attrition of the eggs upon each 
other, to keep the surfaces perfectly clean and to maintain their buoy- 
ancy. The percentage of hatching in the majority of the cases was very 
small, not more than from 5 per cent. to 15 per cent. of the total number 
of eggs employed. In one experiment with a glass funnel, containing 
40,000 eggs, the water in which, from its location near the stove, was 
uniformly several degrees higher in temperature than the water in the 
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hatchery, 25,000 young fish were obtained. These were sent in charge 
of special messenger to Annapolis and deposited in the Chesapeake 
Bay at that point. 

The range of the investigation at Wood’s Holl was largely limited 
from the fact that we were able to obtain during the time that I was 
there, only a single lot of spawning fish, from which, though some mill- 
ions of eggs were secured, the larger part were lost, and we obtained 
only some four or five thousand fry. The succession of spawning fish 
that we had hoped for was not obtained, the extreme cold weather hav- 
ing prevented it. The station was accordingly abandoned, and the ex- 
periments discontinued before the appearance of the schools in Ipswich 
Bay. Hadthe station been kept open, and the supplies of eggs obtained, 
which would have been available from this source, I have no doubt the 
result of the winter’s work would have been to establish precise methods 
and forms of apparatus for the hatching of the cod egg on a large scale. 

In connection with this work important investigations were conducted 
by Professor Ryder in regard to the embryology of the cod-fish. Re- 
sults of these investigations have already been communicated in detail 
by him to the Commissioner. 
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XXVII.—SPANISH MACKEREL—INVESTIGATIONS AT CHERRY- 
STONE, VA., DURING THE SUMMER OF 1881. 


By MarsHALL McDONALD. 


The Spanish mackerel is the most valuable species of the salt-water 
fish taken in the Chesapeake Bay. It enters the capes in large schools 
about the Ist of June, each year, and is found in the bay during the 
whole summer, being taken in large quantities by the pounds on the 
eastern shores of Virginia, and at New Point, on the western shore, and 
in the middle ground of the Chesapeake, off Tangier Island, by gill- 
net fishermen. Until the investigations of Col. M. McDonald and Mr. 
R. E. Earll, which were conducted at New Point during the summer of 
1880, it was not known that this species spawned in the Chesapeake. 
As soon as the fact was announced to the Commissioner he, appreci- 
ating the importance of the discovery, later in the season sent Mr. R. 
E. Earll to the vicinity of Crisfield, Md., with suitable apparatus te de- 
termine the possibility of obtaining eggs in large numbers, and to study 
the methods and apparatus of hatching adapted tothem. Mr. Earll was 
able to report, as the result of his investigation, that the eggs could be 
obtained in vast quantities, and could be hatched readily by methods 
requiring little apparatus or attention on the part of the observer. The 
result of Mr. Earll’s investigations, and of cotemporaneous investiga- 
tions conducted upon the western shore by the steamer Lookout, have 
already appeared in the official publications of the Fish Commission. 

The following season (1881) it was determined to see what could be 
done in the way of the artificial propagation of this species on a large 
scale. Accordingly, after the close of the shad hatching, the steamer 
Fish Hawk, in charge of Lieut. Z. L. Tanner, was sent to Cherrystone, 
on the eastern shore of Virginia, to establish a station there; Cherry- 
stone being selected on account of its convenience to the large pounds 
on the bay shore between that point and Cape Charles, in which the 
larger proportion of the catch of Spanish mackerel in the Chesapeake 
Bay is taken. It being necessary to detach the Fish Hawk for summer 
work along the coast, I proceeded, by the direction of the Commissioner, 
to Cherrystone, in July, 1881, with instructions to establish there a shore 
station, and to continue the study of methods and apparatus as long as 
material for the purpose could be obtained. 
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The embryological investigations were conducted by Professor Ryder. 
Messrs. Sauerhoff and Walke, two of the most experienced fish-cultur- 
ists connected with the work of the Commission, were detailed for 
service at the station. A Herreshoff launch furnished convenient means 
for the collection and transportation of the eggs from the pound nets to 
the hatching station. The methods and apparatus employed here were, 
in the main, those that had been used in the experiments in cod hatch- 
ing the previous winter at Wood’s Holl. Fair results were obtained in 
the use of nearly all the forms of apparatusemployed. The great draw- 
back, however, to the station was the inability to obtain eggs in suffi- 
cient numbers for the purpose of hatching. Of course, large numbers 
of Spanish mackerel were takenin the pounds. It was found, however, 
much to our surprise, that the fish were either spent or in various de- 
grees of immaturity. Only in two or three instances were we able to 
secure full-ripe fish. This is probably to be attributed to the fact that . 
the pounds are mainly fished on the first Jow water inthemorning. The 
mackerel, when unrestrained, probably spawns early in the evening. 

tipe fish, therefcre, taken in pound and kept confined all night, crowded . 
and worried by other fish, would spend their eggs during the night. 

If Cherrystone is, therefore, to be made a center for fish-cultural oper- 
ations connected with the Spanish mackerel it will be necessary to adopt 
means for securing the fish independent of the pounds now fished on that 
shore. A pound net owned and operated by the Commission, so that it 
could be fished whenever and as often as convenient, would probably 
give large results in the way of eggs. 

In August, disappointed at the promise of eggs, which we had so 
confidently looked for at Cherrystone, I made a visit to Tangier Island 
and Crisfield by one of the ‘‘run” boats carrying fish from the east- 
ern shore of Virginia to Crisfield. At this place I had opportunity to 
inspect the mackerel boats fishing off Tangier Island, all of which run 
te Crisfield with their fish in the morning after a night’s fishing. Ina 
single one of these boats, containing 200 or 300 mackerel, I found 52 
full-ripe female fish, which would have yielded over 5,000,000 eggs, a 
number larger by far than we obtained from the pounds near Cherry- 
stone during the entire season. 

Inquiry at Crisfield of the fishermen handling the Spanish mackerel 
showed that the ripe fish in largest numbers make their appearance 
in the markets there from the middle of June to the first of July, 
which seems to be the height of the spawning season. Indeed, it is 
probable that the natural spawning grounds of the mackerel are much 
higher up the bay than Cherrystone.. All indications would seem to 
point to the middle ground off Tangier Island as their breeding place. 
If in the future it be decided to develop the work of the artificial propa- 
gation of the mackerel, I should recommend the establishment of a sta- 
tion at or in the vicinity of Tangier Island and the erection of a pound 
by the Commission, to be operated by its own men, for the purpose of 
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securing a supply of eggs. I have no doubt but that eggs in any quan- 
tity desirable may be obtained in this manner. While the practical 
results of Cherrystone Station were negative, yet the investigations 
conducted by Professor Ryder in regard to the embryology of various 
species of fish taken there were of surpassing interest. Full reports of 
these have already been submitted by Professor Ryder and published 
in the official reports of the Commission. 
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